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FOREWORD 


This study of Canada's Highly Qualified Manpower Resources is one of 
a series of studies in the programme of research in highly qualified 
manpower in the Department of Manpower and Immigration. It is the first 
attempt to construct a view of the size and the more important characteris- 
tics of Canada's highly qualified manpower. A wide variety of different 
statistical sources are examined but special attention is given to 
scientists and engineers, drawing upon data obtained by the Department 
of Manpower and Immigration in its 1967 Survey of Scientists and Engineers. 
Some of the estimates from that survey were made available last year. 
This study presents the first detailed analysis of the survey results 
and will be followed by a series of other studies including projections 
and other analyses of this type of manpower. 


The preparation of this study was made possible only by the collaboration 
of a large number of people in other government departments and in many 
professional associations who contributed advice and information for all 
parts of the report. Particular acknowledgement is due to all those 
associations and individuals who provided advice and assistance with the 
design and conduct of the 1967 Survey of Scientists and Engineers. These 
associations provided membership lists for inclusion in the mailing list 
for the Survey, encouraged their members to respond, provided advice 
about the information required and participated in discussions of the 
design of the concepts and measures in relation to the uses to which they 
would be put by various bodies. These associations included the Royal 
Architectural Institute of Canada, the Canadian Council of Professional 
Engineers, the Engineering Institute of Canada, the Canadian Association 
of Physicists, the Canadian Association of Social Workers, the Chemical 
Institute of Canada and the Canadian Institute of Forestry. The success 
of the survey in developing data relevant to practical needs and in 
achieving a high rate of response is due in no small part to the generous 
contribution of the officers of these associations. Grateful acknowledge- 
ment is also made to other government departments including the Dominion 
Bureau of Statistics and the then Science Secretariat. 


In gathering information about other types of highly qualified 
manpower the Department was considerably helped by the Health Resources 
Division of the Department of National Health and Welfare, the Education 
Division of the Dominion Bureau of Statistics, the Canadian Medical 
Association, the Canadian Nurses Association, the Canadian Dental Associ- 
ation, and the Association of Canadian Optometrists. 
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The study was carried out by A. G. Atkinson and Miss E. Richardson, 
Senior Research Economists in the Department of Manpower and Immigration 
and by K. J. Barnes of the University of the West Indies, Jamaica, 
under the general direction of K.V. Pankhurst who also directed the 
design of the 1967 Survey. The authors were assisted during the summer 
of 1969 by T. Burrell and B. McGibbon.) The, tables irom thesi96, 

Survey were developed by A. D. Boyd. D. Dyck and Mrs. E. Sally were 
responsible for the preparation of some of the statistical material 
in the report. D. C. Trehearne and H. Moenting of the Manpower 
Information and Analysis Branch supervised the production of the 
results of the 1967 Survey of Scientists and Engineers by Messrs. 
DCF Systems Ltd. 


G. Saunders, W. R. Dymond, 
Director, Assistant Deputy Minister, 
Research Branch. Program Development Service. 
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SUMMARY 


Chapter 1 


In this chapter the role of highly qualified manpower in economic and 
social life is considered. In addition to their contribution to cultural 
and philosophical affairs, highly qualified people are of vital impor- 
tance in developing knowledge and applying it to society's problems. They 
are valuable resources in the development of a country. The point is 
made that although it appears essential to plan the development of highly 
qualified manpower - especially as the costs of both educating these 
people and of possibly misallocating them are very high - there has been 
little attempt in Canada to draw together even the basic information 
about this group. The purpose of the report is to assemble basic statis- 
tics on highly qualified manpower for the further development of policies 
and research. 


The economic background to the employment of highly qualified manpower 
is discussed. The changes in the factors contributing to the growth of 
the Canadian economy over the last thirty years have had a direct effect 
on the employment of highly qualified manpower. "White-collar" occupa- 
tions have increased as a proportion of the labour force from 24.4% in 
1931 to 38.6% in 1961. ''Professionals'' have increased from 6.1% in 1931 
to 10% in 1961. By contrast the manual occupations have remained constant 
whilst primary occupations have declined. 


Chapter 2 


This chapter attempts to clarify the scope of the term "highly quali- 
fied". From the four definitions discussed, two are selected as appropriate 
for the scope of the study, namely those in the labour force who possess 
a university degree, and selected members of the professional and techni- 
cal class as defined in the Census of Canada. 


The Census of Canada is a basic source of information on highly quali- 
fied manpower. An analysis is made of the results of the recent Censuses 
as a background to a consideration of particular occupations. From this 
analysis the rapid rate of growth of highly qualified manpower is again 
in evidence. The "professional and technical" class comprised 10% of the 
labour force in 1961 as compared to only 6.7% in 1941. Furthermore the 


v1 


growth of professionals has increased at an annual rate of 4% per annum 
compared with only a 1.9% rate of growth for the employed labour force 

as a whole. The Census also illustrates very clearly the importance to 
Canada of foreign-born manpower within the professional group. Whilst 
12.4% of the total labour force entered Canada as landed immigrants be- 
tween 1941 and 1961, 25% of the physical scientists and engineers employed 
in Canada entered with the same status in the same time period. 


Chapter 3 


The two main sources of supply of highly qualified manpower for Canada 
are Canada's higher education system and immigration. These sources pro- 
vide the main "flows" into the stock of highly qualified manpower. 
Although Canada's higher education system has expanded rapidly in the 
last decade, immigration remains a very important source of highly quali- 
fied manpower for Canada. In 1969, for example, more qualified physicians 
entered Canada as landed immigrants than were produced by Canadian Medical 
Schools. The balance between the output of the domestic education system 
and immigration is examined and the respective growth rates of the flows 
from these sources are described. Enrolments for example in pure sciences 
and education in Canadian universities for the period 1957 to 1967 in- 
creased by 450%, and enrolments in arts by 260%. By contrast, medical 
enrolments increased by only 7% in the same period and engineering by 42%. 
The flow of immigrant professionals over the last decade has grown at 
approximately the same rate as the higher education system. The propor- 
tion of immigrant professionals in total immigration increased from 4.2% 
in 1950 to 26% in 1967. 


An attempt is made to describe the net contribution of immigration to 
the stock of highly qualified manpower by subtracting from the immigra- 
tion flow those who have left Canada to take up employment in the United 


States of America. In some professions, this reduces the immigration flow 
by almost 50%. 


Separate treatment is given to certain occupations, namely, physicians, 
dentists, nurses, lawyers, scientists and engineers. The balance between 


domestic educational output and immigration is examined in some detail 
for each of these occupations. 


Tact 


Chapter 4 


In an attempt to establish a data base on the stock of highly quali- 
fied manpower in Canada, the Department of Manpower and Immigration con- 
ducted a survey of scientists and engineers in 1967. This chapter 
presents the main results of the survey; first, a description of the 
resources of scientists and engineers and their general characteristics, 
e.g. age, sex, origin and education; second, the utilization of scien- 
tists and engineers. This includes an analysis of this type of manpower 
by sector of employment, work function, and the relation between field 
of study and field of employment; third, geographical distribution and 
inter-provincial mobility of scientists and engineers; fourth, analysis 
of the factors influencing the earnings of scientists and engineers. 


The report recognizes that it was not possible to survey the total 
population of scientists and engineers in Canada. The numbers given are 
regarded by the authors as a lower limit of the true population. 


In the section on Utilization the relationship between the field of 
study in which a scientist or engineer has received his training and his 
field of employment is examined. 78% of all scientists hold employment 
in the same field in which they took their highest degree. This propor- 
tion varies however between the major occupational fields. 


Almost nine-tenths of those whose highest field of study was architec- 
ture were employed in that same field. Of those who studied engineering, 
80% stayed in that field, 4% took employment in the physical sciences 
and 4% in the social sciences. Those who took their highest degree in 
the physical sciences appeared to be the most flexible group, as only 58% 
of this group were employed in the physical science occupations. Thus 
one could argue that a degree in the physical sciences provides a wider 
range of employment opportunities than a degree in fields such as engin- 
eering or architecture which provide a more specific type of training. 
The relatively low percentage of employment in the same field in which 
the education was received might also reflect a lack of employment oppor- 
tunity in a particular occupation. 


The functional mobility of scientists and engineers is illustrated in 
this chapter. For example almost one-third of the scientists and engineers 
are employed primarily in an administrative or managerial capacity, while 
15% reported R. & D. as their prime work function, 13% reported teaching 
and 8% design. However the importance of the different work functions 
varies considerably by field of employment. As an illustration, teaching 
and R. & D. are the prime work functions of 47% of the physical scientists 
while only 12% of the engineers work in these areas. In contrast, 44% 
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of the engineers and only 25% of the physical scientists are engaged in 
administration or supervision. An examination of the relationship between 
work function and level of experience indicates (especially at the graduate 
level) a movement of specific activity into a more general supervisory or 
administrative capacity as the level of experience increases. For example, 
50% of the scientists and engineers engaged in design had less than 10 
years experience whereas only 17% had 20 or more. Conversely in the more 
general occupational category - management and supervision of R. §& D. - 
only 13% had less than 10 years experience whilst 40% had 20 or more years. 
The regional distribution of scientists and engineers is quite distinct 
from that of the general population. While 35% of the Canadian population 
live in Ontario, 45.3% of the surveyed scientists and engineers live in 
this Province. Quebec and the Atlantic provinces, on the other hand, 
employ a disproportionately smaller share, especially the latter which 

has 5.7% of the scientific engineering manpower but 9.7% of the population. 


The relationship between the earnings of scientists and engineers and 
such variables as age, sex, experience, education and work function is 
examined in the final section of Chapter 4. 


The age-earnings profile of the managerial and professional occupations 
is characteristically upward sloping unlike the rather flat age-earnings 
curve of the unskilled and semi-skilled. This upward trend in earnings 
with age is particularly evident in the scientific and engineering occupa- 
tion. Earnings rise most rapidly in the younger age groups reflecting 
the benefit of experience on-the-job. 


The female earnings reported were consistently lower than those of 
their male counterparts. Part of this variation reflects the fact that 
more women work part-time and this tends to lower their median earnings. 
However, even taking this factor into account, the earnings gap is still 
considerable. For example, there is a $4,000 difference in the median 
earnings of men and women in the social sciences. In a field such as 
social work, where two-thirds of the employees are women, the one-third 
male group has median earnings of $1,800 above those of the female group. 
Other fields produce similar though less divergent results. Women in the 


life sciences earn approximately $2,600 less than the men and in the 
physical sciences, $2,800 less. 


The marginal benefit accruing to scientists and engineers with doc- 
torate degrees over those with bachelor's is considerable and increases 
Significantly with age and experience. The average difference in earnings 
between these two levels of education is greatest in the life sciences, 
$3,080 per annum, and in the physical sciences $2,700 per annum. The dif- 


ferences for engineers and social scientists are smaller but still substan- 
tial, $2,100 and $2,060 respectively. 
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The median earnings of the scientists and engineers vary considerably 
depending upon the type of work functions performed. Highest median 
earnings, $13,700, were reported by those who functioned primarily as 
administrators or managers. Managers and supervisors of R. & D. ranked 
second with median earnings of $13,500. Not surprisingly, industrial and 
management consulting were also highly remunerative work functions with 
median earnings of $12,120. Counselling and case work produced the lowest 
median earnings, $7,800. - 


Chapters 


This chapter assembles basic information on highly qualified manpower 
in the health, legal and education professions. The purpose of the chapter 
is to draw together what scarce data exists on the above professions so 
that data comparable to that provided on scientists and engineers is 
readily available. 


An examination of the utilization of physicians indicates that there 
is a rough balance within the profession between general practitioners 
and specialists; 42% were engaged as general practitioners, 42% as speci- 
alists and a residual composed of 8% junior interns and 8% senior interns. 
In general, health manpower professionals are unequally distributed be- 
tween provinces. For example, the physician-population ratio ranges 
from 1:1586 in the Yukon and Northwest Territories to 1:686 in British 
Columbia. Two-thirds of the dentists and 70% of all optometrists practice 
in-Ontariovand-Quebec: The three. provinces of Ontario, Quebec and British 
Columbia accounted for almost three-quarters of all licensed pharmacists. 
In contrast, the distribution of registered nurses employed in nursing 
is more close to the provincial population distribution than is the case 
for other health professionals. 


Like scientists and engineers, the incomes of self-employed professionals 
under consideration were higher than those in the employ of others. Phy- 
sicians had the highest average net income per annum at $27,347; engineers 
and architects ranked second with $22,111; lawyers and notaries third with 
$22,014 and dentists were fourth with $17,488. 


The median salary for all teachers in public elementary and secondary 
schools in 1967-68 for all provinces, excluding Quebec was $6,524. The 
median salary of secondary school teachers was $2,492 higher than that 
of elementary school teachers. The median salary for full-time university 
teachers (lay teachers) was $11,403. Salaries of elementary and secondary 
school teachers vary significantly by province and salaries of university 
teachers vary significantly by size of institution. 


CHAPTER 1 


HIGHLY QUALIFIED MANPOWER 


Le Introduction 


This report is concerned with one aspect of the development of human 
resources, namely the growth and deployment of highly qualified manpower 
in Canada. The purpose of the report is to establish a basis of infor- 
mation on the resources of highly qualified manpower in Canada for the 
further development of policies and research in this field. 


Highly qualified manpower is, to the extent that earnings reflect its 
contribution to production, a valuable economic resource. The profes- 
Sional occupations, for example, within highly qualified manpower consti- 
tuted 10% of the Canadian labour force in 1961 but their earnings accoun- 
ted for about 14% of the total earnings of the labour force. 


Highly qualified manpower performs important functions in society not 
always measurable in monetary terms. For example, people in these occu- 
pations are generally responsible for managing other types of manpower, 
for educating and training future generations and for developing basic 
knowledge and its application. The performance of less educated man- 
power is often improved if high level manpower is available in sufficient 
numbers and quality to provide leadership and professional skills. 
Highly qualified manpower can improve the utilization of other human 
resources. The health professions, for example, carry out this role by 
increasing the length of active working lives through improved health 
care. The reduction in the number of days lost to production through 
illness and disability makes it possible for the working population as a 
whole to increase its productive effort. 


It is now generally accepted that highly qualified manpower performs 
an essential role in the generation of economic growth and is a vital 
component of an economy's labour infrastructure. Not only does this 
type of manpower serve to stimulate growth, its role in helping to miti- 
gate some of the undesirable effects of growth - environmental pollution 
and urban transportation problems, for example - is of prime importance. 
Scientists and engineers as well as social scientists and health man- 
power play a vital part in improving urban conditions and in planning 


the future environment. There is also ample evidence that the more ad- 
vanced a society, the greater the share of highly qualified manpower will 
be in its labour force. (1) This is both a cause and an effect of econo- 


mic development. 


Partly in response to the needs of the Canadian economy and partly 
because of increasing preference among the Canadian population for higher 
education and for professional careers, the numbers of highly qualified 
manpower - on any of the definitions of this group described in Chapter 
2 of this report - have grown more rapidly in the last 20 years than 
any other group within the labour force. For example, whereas total 
employment has grown since 1949 by 50%, the professional and technical 
occupations - one of the largest groups within highly qualified man- 
power - have grown by 250% in the same period. Thus the professional 
and technical occupations have risen as a proportion of the labour force 
from 6% in 1931 to 10% in 1961, and, according to recent projections 
made in the Department of Manpower and Immigration, are expected to 
account for 16% of the labour force in 1975. (2) 


One of the most important aspects of highly qualified manpower is that 
its training and education costs are very large and are increasing rapid- 
ly. For example, the combined operating and capital costs of universi- 
ties and colleges, where the majority of highly qualified manpower is 
educated, exceeded $1 billion in 1967-68 in Canada. This accounts for 
24% of total expenditure on education at all levels and has risen from 
14% in 1954. One implication of this rapid growth in the cost of produ- 
cing highly qualified people is that it becomes even more important to 
attempt to achieve an efficient allocation of this type of manpower. If 
highly qualified manpower is well distributed between the different prob- 
lems within management and production, and if individuals can effectively 
utilize their skills and training then the benefits will take the form 
of helping to attain high output, a sustained rate of growth and high 
individual welfare. For example, an efficient allocation of physicians' 
services between the different types of health care will lead to an 
overall improvement in the quality of health care. On the other hand, 


(1) For example, see 'Manpower Requirements for Planning: An Interna- 
ttonal Compartson Approach". M. A. Horowitz, M. Zymelman and 


are Herrnstadt, North Eastern University, Massachusetts, U.S.A. 


(2) "A Projection of Manpower Requirements by Occupation tn 1975", 
B. Ahamad, Department of Manpower and Immtgratton, 1969. 


if physicians specialized in one function are not available, then cer- 
tain activities cannot be undertaken: other specialists will be under- 
employed and the quality of health care will be reduced. Similarly, if 
certain types of engineers are scarce then delays can be caused in star- 
ting important engineering projects and this results in lost output. The 
misallocation of highly qualified manpower is therefore very costly. 


The relatively heavy investment involved in the formation of highly 
qualified manpower entails a long gestation period. This covers not 
only the years of formal university education but both preparation in 
secondary and even primary school and also development during the course 
of a working career when skills learned in a theoretical way are improved 
in practice and extended by experience to new fields. This implies that 
the adjustment process to correct imbalances of this type of manpower, 
whether surplus or deficit, will be more complex than for manpower which 
requires a shorter training period. In Canada, immigration has tradition- 
ally formed part of the adjustment process and the Department of Manpower 
and Immigration has indeed a more selective immigration policy which is 
increasingly geared to recruiting manpower for those occupations in which 
scarcity is apparent. Canada relies to a greater extent than most other 
western countries on immigration for a large part of its supply of highly 
qualified manpower. A major contribution to Canada's manpower resources 
is made by education systems overseas. In 1969, for example, more 
physicians entered Canada from abroad intending to practice medicine 
than graduated from Canadian medical schools. 


Since highly qualified manpower is a valuable resource and since its 
gestation period is long it would appear important to plan for its 
future development in addition to its current use. This involves the 
planning of the capacity of educational institutions and the balance of 
growth of different disciplines. This broad approach to human resource 
planning extends to immigration as well. Intending immigrants have to 
be informed in advance of employment opportunities for their particular 
skills in Canada. It is also useful for immigration authorities to be 
able to foresee how and why changes in labour market conditions or other 
social and economic factors in ''donor' countries could cause a sudden 
change in this supply. 


Although the above considerations suggest that more ought to be known 
about highly qualified manpower and that policies affecting the demand 
and supply of this particular group should be well informed by the find- 
ings of research, there has been little attempt so far to draw together 
even the most basic information about this group. Highly qualified man- 
power is possibly Canada's most valuable human resource yet until recent- 
ly relatively little was known about it. It will be seen, for example, 
that we are unsure as to how many people there are in some professions. 


The purpose of this report therefore, is to assemble the basic sta- 
tistical information on highly qualified manpower required for the 
development of policies and research. This will provide a data base 
giving essential information on factors such as the age, sex, educa- 
tional background and earnings of highly qualified manpower in Canada. 
Without this data base further research, for example into the projected 
future requirements for or future resources of highly qualified manpower, 
cannot be made. The report describes the main characteristics of those 
groups of manpower for which sound information is available, and attempts 
to fit these characteristics into an analytical framework. It is clear 
however that such a description of manpower resources cannot take place 
in isolation from a consideration of the economic background to their 
employment in the Canadian economy. For this reason the next section of 
this chapter deals with a brief review of the economic considerations 
affecting the role of this type of manpower in the Canadian economy. 
Chapter 2 highlights the general characteristics of highly qualified 
manpower and provides suggestions for alternative definitions of the 
size of this group. Chapter 3 describes the development of highly quali- 
fied manpower resources in the Canadian higher education system and in 
the flows of highly qualified immigrants to Canada. Chapters 4 and 5 
present and analyse the basic statistical information about the re- 
sources of highly qualified manpower in Canada. 


II. Economic background 


A high and steady rate of economic growth has been established as one 
of the main social and economic goals of Canadian society. (1) The main 
conditions necessary for achieving such a rate of growth are, first, an 
increase in productive resources and secondly, an improvement in their 
quality and utilization. The second condition results in higher produc- 
tivity and is associated with a number of factors including increased 
investment in human skills and knowledge, increased mobility and flexi- 
bility within the labour force, the development of knowledge through 
Science, technological advances, greater investment in physical capital, 
greater specialization in production and increased efficiency in the 
organization and management of business enterprises. The changes in 
these factors have a direct effect on the employment of highly qualified 
manpower. The reverse, however, is also true, namely that highly quali- 
fied people are in a position to influence the changes in these factors. 
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(1) "Towards Sustatned and Balanced Eeonomte Growth", Second Annual 
Review of the Economie Council of Canada, EC21-1, 1965. 


Indeed, an adequate supply of the services of highly qualified manpower 
is associated with many of the most important factors in economic growth. 
New knowledge, for example, 'must exist in the minds of men before it 
can be embodied in new skills, new machinery, new products and new pro- 
cesses. In order to maintain a high potential for technological change, 
Canada must have an adequate supply of scientific and technical manpower 
to serve as a basic source of invention and innovation". (1) 


During the last sixty years Canada has experienced a severe depres- 
sion, participated in two wars, undergone two periods of post-war adjust- 
ment and a series of mild economic fluctuations. Nonetheless overall 
economic activity has exhibited a strong upward trend: the Gross National 
Product has increased from $5.2 to $62.1 billion at current prices 
between 1926 and 1967, which is an average annual growth rate of 6.2%. 
Canada's real economic growth has been and is impressive; the value of 
the GNP at constant prices increased at a rate of 3.5% per year between 
1926 and 1961. During the post-war period 1945-67, gross national ex- 
penditure increased from $15.2 to $37.0 billion (at constant 1949 
dollars) which represents an average annual rate of growth of 4.3%. 


At the same time the stock of physical capital has about doubled. 
From 1926 to 1961 Canada's physical capital stock increased from $48.0 
to $102.0 billion (at constant 1957 dollars) and business gross fixed 
capital formation rose from $1.5 to $6.1 billion annually. (2) The in- 
crease in business gross fixed capital formation has continued through- 
eue the sixties. 


The trend in the industrial distribution of gross domestic product is 
a useful economic indicator against which to analyse different occupa- 
tional mixes in producing a given output. Thus the manpower implications 
of a given national growth rate will vary according to the industrial 
sectors in which economic expansion is concentrated. The industrial 
composition of gross domestic product has changed greatly over the last 
forty years (Table 1.1). There has been a general decline in the rela- 
tive share of the primary sector, especially in agriculture. The latter's 
share in gross domestic product declined from 17.2% in 1926-28 to 5.2% 
in 1965-67. 


(1) "The Challenge of Growth and Change", Economte Council of Canada, 
Fifth Annual Review, page 44, 1968. 


(2) "Canada's Economic Growth", by T. M. Brown; a study prepared for 
the Royal Commission on Health Services, Queen's Printer, Ottawa, 
1964, pages 198-99. 


TABLE 1.1 


GROSS DOMESTIC propuct ‘#) IN CANADA, 1926-1967 
By Industry and for Selected Years 


Percentages 


Agriculture 


1926-28 
Z 


Jive 


1936-38 1946-48 1956-58 
10%5 harro 6.2 


Oz 


Forestry 
Fishing and Trapping 


Mining, Quarrying, 
Oil Wells 


Manufacturing 


Construction 


Transportation, 
Communication and 
Utilities 
Trade 


Finance, Insurance, 
Real Estate 


Public Administration 
and Defence 


Service 


(ai OG.D.P. at factor cost 


Source: National Accounts, Income and Expenditure, 1926-56; 1962 and Lo Ore 
Table 21. Dominion Bureau of Statistics. 


The relative contribution of the other economic sectors has changed 
more slowly: there is a moderate upward trend especially in public utili- 
ties, mining and the service industry. 


A steady increase in population is one of the factors making for in- 
creases in productive resources and it can make an important contribution 
to economic growth. The total population of Canada was 20 million in 
1966 compared to 5.4 million in 1901, an increase of about 400% in less 
than 70 years. The rate of growth of the Canadian population has been 
one of the highest of the developed countries of the western world but 
has not always been even: between 1931 and 1961 average annual growth 
rates fluctuated between 2.6% for the decade 1951-61 and 1.1% for 1931-41. 
In addition to the increase in the total population, sex and age charac- 
teristics are of interest from a manpower point of view given the differ- 
ence in labour force participation rates between sex and age groups. Since 
193] there has been a gradual increase in the relative size of the female- 
population, reaching almost 50% of total population in 1966, (Table 1.2). 


TABLE 1.2 


CANADA'S POPULATION, 1931-1966 
Growth and Selected Characteristics 


Population Net 


Women as Aged 15 and Immigration 


: Percentage 0 0 
er as % as % of 
Population of Total Over as % 6 


P ere OoL-roral Inter-censal 
Crane ce Population Growth 


Census of Canada, 1931-61, Census Division, Dominion Bureau of 
Statistics. 


Source: 


The share of the population of labour force age (15 years and over) which 
stood in 1941 at a high of 72.2% as a result of the low level of family 
formation and births during the depression years, declined to 65.9% in 
1961 as a result of the increase in the birth rate in the years following 
the war. Since 1961 this trend has reversed, and the population 15 years 
and over has increased its share of the total population in 1966, having 
been thrown into greater prominence by the more recent decline in the 
birthrate. 


Immigration has been an important source of the growth of the Canadian 
population although migrant flows have fluctuated in response to changing 
economic conditions in Canada and abroad, and to changes in Canada's immi- 
gration policy. Between 1931 and 1966 the contribution of migration to 
Canada's inter-censal population growth has varied from -8.1% for the de- 
cade 1931-41 to a high of 25.6% during the decade 1951-61 when the con- 
tribution of apparent net immigration (immigrants less emigrants from 
Canada) was larger than in any other inter-censal period in Canada's his- 
tory except 1901-1911. During the recent period 1961-66, net immigration 
has comprised a more modest one-seventh of overall population growth. 


Canada's labour force comprised 6.5 million workers in 1961 compared 
to 3.9 million in 1931, having grown at an average annual growth rate of 
1.7%. Like population, labour force growth has not been steady during 
inter-censal periods: it has varied between a high of 2.0% in 1951-61 
and a low of 1.4% in 1931-41. Between 1961 and 1966 the civilian labour 
force has increased, according to labour force survey data, at a rate of 
2.6% per year. 


In 1961 there were 1.8 million women in the labour force. Women have 
comprised a steadily increasing proportion of the labour force from a low 
of 13.3% at the turn of the century to 27.3% in 1961. This trend towards 
greater female participation became stronger after the second world war 
when a wide variety of socio-economic factors including improved educa- 
tion, changing attitudes towards the employment of married women, 
improved household technology and the expansion of the service sector 
(offering a wider variety of jobs to women) stimulated a sharp increase 
in the female participation rate. 


The overall male participation rate has declined since 1931, partly 
because of the growing tendency for an increase in the length of formal 
education and its extension to more people, and a combination of early 
retirement, an increase in pension plans, and shortage of employment op- 
portunities for older workers which has induced many men to withdraw from 
the labour force upon reaching retirement age. Nonetheless, in 1961, the 


overall participation rate for males was more than two and a half times 
that of females, (Table 1.3). 


LADLE leo 


CANADA'S LABOUR FORCE, 1931-1961 
Growth and Selected Characteristics 


Women as ae, ; 
Participation Rates ) 


% of the 
Labour 
Force 


(a) 15 years and over 
(b) Includes persons on active service on 2nd June, 1941. 


(c) Labour force as a percentage of population 15 years 
and over. 


Source: Census of Canada, 1931-1961 


The trends in the industrial distribution of the labour force are 
broadly similar to those of the economic structure discussed above. 
One of the most noticeable features is the decline in importance of the 
primary sector whose share of the labour force fell from about one-third 
to one-seventh between 1931 and 1961 (Table 1.4). The decline of the 
primary sector is concentrated in agriculture which experienced a 55% 
decrease in its: labour’ force in the period 1931-61. Thus between 1931 
and 1961 the primary sector became the least important of the three 
sectors in terms of its share of the labour force. The share of the 
secondary sector increased from 25.5% in 1931 to 31.8% in 1961. Within 
this sector, manufacturing increased its share throughout the period 
comprising 18.5% and 23.4% of total labour force in 1931 and 1961 
respectively. 
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TABLE 1.4 


LABOUR FORCE(@) 1931-1961 
By Industry Division 


Primary 
Agriculture 

Forestry 

Fishing and Trapping 

Mining 


Percentages 


Secondary 
Manufacturing 
Electricity 

Construction 


Tertiary 
Transportation § Communication 
Trade 

Finance and Real Estate 

Service 


Not Stated 


(a) Not including Armed Forces. 


Source: ''Manpower in Canada 1931-1961'"', N.M. Meltz, Department of Manpower 
and Immigration, 1969. 


The fastest growth occurred in the tertiary sector with the result 
that by 1961, 50% of the labour force was employed in this sector. With- 
in the tertiary sector, the service, trade and finance industries all 
grew at a roughly comparable rate between 1931 and 1961. By 1961, the 
service industry, comprising 26.0% of the total labour force, replaced 
manufacturing, (23.4%), as the largest single industry. 


These changes in industrial distribution are also reflected in the 
distribution of occupations within the labour force. The greatest changes 


ue 


in occupational distribution in the last thirty years have occurred in 
the relative shares of primary sector workers and 'white-collar' workers. 
The share of the primary occupations declined from 32% to 13% between 1931 
and 1961. This is a consequence of the decline in agricultural workers 
during the period from 1.1 million to 600 thousand. Service workers and 
manual workers have only moderately increased their share of the total 
labour force between 1931 and 1961. They remain however an important 
group of occupations and together comprised 45.7% of the labour force in 
1961. The 'white-collar' occupations, by contrast, increased their share 
trom: 24% to, 39%:of the total of all occupations, (Table 1.5).. It is the 
rapid increase in highly qualified manpower within 'white-collar' occu- 
pations which is the concern of this report. In Chapter 2 the growth of 
this group is described in detail. 


12 


TABLE= 2.5 


CANADIAN LABOUR FORCE, 1931-1961 
By Occupational Groups 


Percentages 


All Occupations 


White Collar 
Proprietary and Managerial 
Professional 
Clerical 
Commercial and Financial 


Manual 
Manufacturing and Mechanical 
Construction 
Labourers 
Transportation § Communication 


Service 
Personal 
Protective and Other 


Primary 
Agriculture 
Fishing, Trapping, Hunting 
Logging 
Mining and Quarrying 


Not Stated 


-- = Less than 0.1% 


Source: ''Manpower in Canada 1931-1961", by N.M. Meltz, Department of Manpower and 
Immigration, 1969. 
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CHAPTER 2 
CHARACTERISTICS OF HIGHLY QUALIFIED MANPOWER IN CANADA 


I. Concepts and definitions 


In the first chapter highly qualified manpower was described in very 
general terms. No attempt was made to restrict the scope of the term 
"highly qualified" to a single concept. There is in fact no convenient 
definition upon which one can draw for the purposes of this report. 
"Highly qualified" is a term that has come into international usage and 
is generally understood to be sufficiently flexible to allow for the 
inclusion of high level manpower who are not highly qualified through 
formal educational attainment. 


Four main groups within the Canadian labour force can be identified 
as highly qualified manpower depending upon the criteria specified. 
These groups range from that suggested by the narrowest definition to 
the widest and are as follows: 


(1) Those who possess a university degree or its equivalent 
Caneve Ssaiaguro Dey vhighlysqualified” ina formal) sense. 
One advantage of this definition is that it is possible 
to locate and describe this type of manpower. Accor- 
ding to the 1961 Census of Canada, there were 280 
thousand university graduates in the Canadian labour 
force in 1961. This is equivalent to 4.3% of the entire 
labour force. 


_(2) The professional and technical occupational group as 
given in the census can also be regarded as highly quali- 
fied. In 1961, 629 thousand people were in the profes- — 
sional and technical group. This corresponds to 10% of 
the labour force. While only one-third of those included 
in these occupations were also university graduates, a 
further 15% had undertaken some university education. 


(3) There are many high level occupations outside the profes- 
sional and technical class which are of equal economic 
and social importance. The largest concentration of this 
high level manpower is in the managerial category. 
Managers who are in small business enterprises (e.g. 
managers of tobacco shops, corner stores, etc.) should 
probably be excluded since it is inappropriate to group 
them with managers of large industrial corporations and 
commercial enterprises. Unfortunately, there is no body of 
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data which allows one to separate out managers by the 
size of the establishment in which they are employed; 
however, census ''class of worker'! data can be taken as 

a rough guide to size of establishment. Those who are 
"self-employed" are generally owners of small businesses 
while those who are "employed" might be assumed to 

be managers of larger-scale establishments. Under this 
definition, 278 thousand out of the 538 thousand ''mana- 
gers" in 1961 might be classed as managers of larger- 
scale enterprises and might also be said to form part 

of the resources of highly qualified manpower. This 
group, together with the professional and technical occu- 
pations, accounts for about 15% of the labour force. 


(4) The widest possible definition of highly qualified man- 
power would include all those in the labour force who 
have some type of education or training which would 
qualify them for a specific occupation. Unfortunately 
information on those who would fall under this defini- 
tion is very poor. An attempt was made by the Dominion 
Bureau of Statistics in 1966 to survey all those who 
had received vocational and technical training in the 
labour force. The survey showed that nearly one-quarter 
(23.6%) of the Canadian labour force had taken at 
least one course of technical and vocational training 
in addition to general education. University degrees 
were not considered to be vocationally oriented although 
some (e.g. dentistry, medicine) clearly are. If they 
were included, the percentage of ''qualified manpower" 
would rise to about 30% of the labour force. It is not 
possible to say, however, on the basis of this survey, 
how many of those who received specific training were 
actually engaged within the occupation for which that 
training was relevant. 


We are not attempting in this report to prescribe rigid limits to the 
resources of highly qualified manpower in Canada. Our emphasis is not 
on trying to establish definitions or numbers but on analysing the most 
important characteristics of manpower in the occupations for which sound 
information is available. The main purpose of the report is to prepare 
the ground for more detailed studies of highly qualified manpower in 
Canada - its future development, utilization and economic contribution. 
Insofar as we rely on any definition of highly qualified manpower in this 
and the following chapters we rely on a combination of definitions 
(1) consisting of university graduates and (2) consisting of the members 
of the professional and technical category. 
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II. Professional and technical manpower 


One of the basic sources of information on highly qualified manpower 
is the Census of Canada. In the remainder of this chapter, the aim is 
to provide a background to our treatment of particular occupations using 
census material. In order to illustrate some of the salient characteris- 
tics of highly qualified manpower we thus begin by considering the pro- 
fessional and technical census occupations. 


One of the most striking characteristics of Professional and Technical 
occupations is their rapid rate of growth. The employment of professionals 
in Canada has grown faster than that of any other type of manpower in the ~ 
last twenty years and very much faster than total employment, (Figure 2.1). 


The growth of this class of occupations is an indication of the extent 
to which the increased complexity of the modern industrial state has in- 
tensified the need for highly qualified people. Between 1941 and 1961 
professionals increased from about 288 thousand to 628 thousand, or at 
an annual rate of growth of 4% compared with a 1.9% per annum rate of 
growth for the employed labour force as a whole. 10% of all Canadian 
workers were classified as professional and technical in 1961 compared 
with 6.7% in 1941. . Since 1961 the rate of growth of professionals in the 
labour force has been more than double that of the labour force as a whole. 


Some professional occupations have expanded faster than others. Be- 
tween 1941 and 1961 engineers increased more rapidly than any other occu- 
pation, at an average rate of nearly 5% a year. Within the engineering 
group civil engineering expanded most rapidly at 5.5% per annum. Health 
professionals increased at the rate of 3.9% a year; nurses, 4.3% and den- 
tists, 1.9% being the fastest and slowest growing constituents of this 
group. The positions change slightly on the basis of the shorter time 
period 1951-61. In that decade, teachers and health professionals expan- 
ded more rapidly than any other group at 5.5% and 4.9% respectively. The 
growth rate of engineers was 4.1% a year. 


Professionals are usually salaried employees rather than self-employed, 

(Table 2.1). Certain professionals are however, self-employed. They 

are those whose occupations bring them directly in contact with the rest 
of the population and for whose services a fee is charged. For example, 
in Canada, in 1961 nearly two-thirds of all physicians and surgeons were 
"self-employed" in fee-paying practices. One-third of the architects 
were self-employed. Computer programmers, by contrast, were entirely 
"employed". 95% of all the professionals specified in Table 2.1 were 
employees, compared with 80% of the labour force as a whole. 
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FIGURE 2.1 


TOTAL EMPLOYMENT AND PROFESSIONAL MANPOWER IN CANADA 1949-68 (1949=100) 


Professional 
Manpower 


Total 
Employment 


Source: Annual Labour Force purvey; Special tables. 2 and Saji. 
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TABLE 2.1 


HIGHLY QUALIFIED MANPOWER IN CANADA, 1961 
By Selected Occupations and by Labour Force Status 


Percentages 


Self- (a) 
0) 
ccupation Employees Employed Total 


Civil Engineers 
Mechanical Engineers 
Industrial Engineers 
Electrical Engineers 
Mining Engineers 
Chemical Engineers 
All Engineers 


Chemists 

Geologists 

Physicists 

All Physical Scientists 


Biological Scientists 
Veterinarians 
Physicians and Surgeons 


Professors and College 
Principals 

Architects 

Actuaries and Statisticians 

Economists 

Computer Programmers 

Social Welfare Workers 


All Professionals Specified 


(a) Includes unpaid family workers 


Source: Census of Canada, 1961; part I, Vol. III. 
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Canada draws heavily on other countries for its professional manpower. 
There is a greater proportion of foreign-born in the professional group 
than in the rest of the labour force. Between 1953 and 1963 slightly 
more than 80 thousand professional and highly skilled technical workers 
entered Canada from other countries. The largest portion of these 
workers, accounting for three-fifths of the total, were from the United 
Kingdom. The second largest group was from the United States. Profes- 
sional manpower has become a large component of immigrant manpower, 24%. 
In some occupations, the size of the contribution of other countries to 
Canada's professional manpower has been very large. In 1961 nearly one- 
half of all the architects in Canada were foreign-born, (Table 2.2); 


TABLE 2.2 


HIGHLY QUALIFIED MANPOWER BY OCCUPATION GROUP, 
By Place of Birth and Date of Immigration 


Percentages 


Born in Immigrated Immigrated 


Occupation Before 1946 1946-1961 


Architects 

Physical Scientists 

Engineers 

Computer Programmers 

Physicians and Surgeons 

Professors and College 
Principals 

Actuaries and Statisticians 

Biological and Agricultural 
Professionals 

Other Professional and 
Technical Workers 

Total Professional and 
Technical Workers 

All Occupations, Labour 
Force 


Source: Census of Canada, 1961. 
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Twenty-five percent of all physicians in Canada came from abroad and 
this proportion is increasing according to recent evidence. 25% of 
the physical scientists and engineers working in Canada had entered 
the country as landed immigrants between 1941 and te compared with 
12.4% of the whole labour force. 


Another measure of the importance of foreign-born manpower to the 
supply of professionals is the ratio of immigrants to those graduates 
in the same subject or discipline from Canadian universities. Between 
1953 and 1963 the number of engineers entering Canada from abroad was 
equal to 73% of the number graduating from Canadian universities during 
the same period. The proportion for physicians and surgeons was 53% 
and that for architects, 141%. 


Professional manpower is typically university educated (Table 2.3). 
In 1961, only 4.3% of the Canadian labour force possessed a university 
degree compared with 57% for the major groups of the professional occu- 
pations. 


In 1961, the proportion of degree-holders was much higher in some 
occupations than in others; only 45% of industrial engineers possessed 
a university degree whereas 90% of physicists were graduates. Although 
43% of those professionals specified in Table 2.3 did not have a univer- 
sity degree, nearly two-thirds had received some education at university 
level. 


The earnings of highly qualified manpower greatly exceed those of the 
average employed person in the labour force. Most male professionals in 
1961 earned nearly twice as much as the average employed male in 1961 
(Table 2.4). Nevertheless, there were significant disparities between 
the earnings of professionals as is evident in Table 2.4. 


Chapters 1 and 2 have presented a static and rather general picture 
of Canada's resources of highly qualified manpower. Chapter 3 introduces 
a more dynamic element into our consideration of highly qualified man- 
power in Canada as it examines different flows of manpower into and out 
of the Canadian labour force. 


20 


TABLE 2.3 


HIGHLY QUALIFIED MANPOWER IN CANADA, 1961 
By Occupation, by Highest Level of Education 


Percentages 


No Some 
Occupation University | University 
Education Education 


University 


Civil, Engineers 
Mechanical Engineers 
Industrial Engineers 
Electrical’ Engineers 
Mining Engineers 
Chemical Engineers 
All Engineers 


Chemists 
| Geologists 
| Physicists 
All Physical Scientists 


Bio. Scientists 
Veterinarians 
Physicians and Surgeons 


Professors G College Princ, 
Architects 

Actuaries and Statisticians 
Economists 

Computer Programmers 

Social Welfare Workers 


Total Professionals Specified 


All Occupations 


Source: Census of Canada, 1961. 
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TABLE 2.4 


EARNINGS INDEX OF HIGHLY QUALIFIED MANPOWER, 1961 
By Selected Occupations 


Index Numbers 


Civil Engineers 
Mechanical Engineers 
Industrial Engineers 
Electrical (Engineers 
Mining Engineers 
Chemical Engineers 
All Engineers 


Chemists 

Geologists 

Physicists 

All Physical Scientists 


Biological Scientists 
Veterinarians 


Professors and College © 
Principals 

Architects 

Actuaries and Statisticians 

Economists 

Computer Programmers 


(a) Average for all males in all occupations in 
1961 = $3,679 = 100 


Source: Census of Canada, 1961. 
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CHAPTER 3 


FLOWS OF HIGHLY QUALIFIED MANPOWER 


I. Introduction 


Canada's total resources of highly qualified manpower are continuously 
increased or diminished by a number of different flows into and out of 
the Canadian labour force. The magnitude and direction of these flows 
are affected by such diverse elements as the state of the labour market 
at home and abroad, immigration laws and investment in higher education. 
Some flows, such as immigration, are more readily adjustable in the 
short-term, while others, such as the output of the educational system 
can only be altered gradually. The most significant potential sources 
and losses of highly qualified manpower in Canada are shown in Figure 
3.1. Graduates from the domestic education system and the inflow of pro- 
fessional and scientific personnel from other countries into Canada are 
the major sources of new manpower. General attrition, i.e. deaths, re- 
tirements, etc. and the emigration of the employed members of the labour 
force are the prime losses from the system. The importance of each flow 
has varied over time as well as between occupations. In this section, 
some general trends in the flows of highly qualified manpower will be in- 
vestigated, and then flows into certain occupations will be considered 
in more detail. 


Graduates from the domestic education system provide the largest 
source of highly qualified manpower. While there are some professions 
such as medicine in which the number of immigrants at times has exceeded 
the number of Canadian graduates, on the whole, total graduations have 


exceeded the immigration of professionals into the country (1) (Figure 
Se 


(Y The graduation and immigration figures are only a measure of poten- 
ttal supply. Not all graduates enter the stock of highly qualified 
manpower and many immigrants who state their intended occupation as 


a professtonal one may not in fact qualify for employment in that 
profession tn Canada. 
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FIGURE 3%] 


FLOWS OF HIGHLY QUALIFIED MANPOWER 


Domestic 
Education 
System 


Students 
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Foreign Students 


Canadians study- 
ing abroad return 
ing for employ- 
ment 


Highly Qualified 
Manpower Employed in 
Canada 


Deaths and 
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Canadians 
returning from 
employment out- 
side Canada 


Immigrants to 
Labour “Force 


Emigrants from 
Labour Force 
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‘FIGURE 3.2 


GRADUATIONS, PROFESSIONAL IMMIGRATION, 
AND NET PROFESSIONAL IMMIGRATION(@), 1954-1967 


thousands 


50 


Graduations from 
Canadian Universities 


Recorded Professional 
Immigration 


Net Recorded Professional 
Immigration 


0 
UE SPU Sys: 


(a) Net Professional Immigration = Professional Immigration into Canada, 
less the emigration of professionals to the United States. 


Source: Appendix Table I.1 
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Immigration as a proportion of graduations has varied considerably 
over time. In 1954, immigration of professionals was equal to 60% of 
the number of people graduating from Canadian universities. Net recorded 
immigration of professionals, i.e. immigration less emigration to the 
United States was 35% of the domestic graduations. In 1961, the respective 
proportions were 29% and 6%. However, since 1961 immigration has increased 
considerably: in 1966 immigration was 53% of graduations; net immigration, 
44%, 


The growth of higher education has accelerated through the 1960's. 
University and college undergraduate degree courses have expanded at a 
remarkable rate as enrolments have tripled from some 73 thousand in 1957 
to 213 thousand in the academic year 1966-67 and 237 thousand in 1967-68. 
This expansion of enrolments has foreshadowed a rapid increase in graduate 
output. For example, in 1950, 18 thousand graduated from Canadian 
universities with a bachelor or first professional degree. In 1960 there 
were 21 thousand graduates and in 1967, almost 44 thousand. There has 
been an even greater growth in post-graduate degrees. Master's degrees 
in 1967 were 268% greater than they were in 1950, doctorate degrees 
exceeded the 1950 number by 249% while B.A. degrees had expanded by 142%. 


The rapid rise in enrolments in higher education followed a wave of 
expansion in Canada's secondary schools where enrolments more than 
tripled from the beginning of the 1950's to the 1965-66 school year (1). 
Part of this expansion can be explained by increases in the size of the 
relevant age-group and part by rising participation rates. These two 
factors have been of about equal importance in the growth of secondary 
enrolment during the 1950's and 1960's, and it appears that they will 
continue to be equally important during the next ten years (2). 


At the university level the largest portion of the increase is accounted 
for by increased participation rather than population increases in the 
relevant age-group. Between 1956 and 1966, full-time enrolment rose by 
180% while the 18-24 age-group only expanded by 30%. "'This implies that 
less than one-fifth of the rise in the number of students can be 
'explained' by population growth, while over four-fifths was due to 
higher participation." (3). 


(1) Illing and Zstgmond, "Enrolment tn Schools and Untverstttes, 1951-62 
to 1975-76", Staff Study No. 20, Economie Counetl of Canada, page 21. 


(2 bid. .,.page.2i. 


(sae Jptd., page 21, 
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A marked characteristics of this expansion of higher education has 
been the differences in growth rates of particular disciplines. The 
distribution of students a decade ago is quite different from the dis- 
tribution today (Figure 3.3). 


Expansion in the fields of pure science and education has been striking. 
Enrolments in these fields have increased by about 450% between 1957 and 
1967. Arts enrolments have also enlarged greatly from 26 thousand in 
1957 to 94 thousand in 1967. Lack of growth, however, is apparent in 
the fields of medicine and engineering. Only three hundred more students 
were enrolled in medicine in 1967 compared to 1957, an increase of 7%. 

In engineering in 1967 enrolments were 18,498 compared to 13,050 ten 
years previously, an increase of 42%. A similar trend in growth is 

found in the number of students receiving bachelor and first professional 
degrees (Appendix Tables 1.2, 1.3). 


A different pattern of growth emerges from an analysis of post-graduate 
degrees (Appendix Table 1.4). The largest percentage increase from 1957 
to 1967 in both Master's and Doctoral graduations has been in engineering. 
The former was 403% greater in 1967 than 1957 and the latter 741%. The 
proportion of engineering graduates to the total graduates at a Doctoral 
level increased from 4% in 1957 to 13% in 1967. This contrasts sharply 
with the very small growth in first degrees of engineering students. 


The social sciences had the largest share of Master's degrees, while 
the biological and physical sciences accounted for almost 60% of all 
Doctorates awarded in 1967, (Appendix Table I.5). The least growth was 
exhibited in the biological sciences where graduations in 1967 were less 
than 100% greater than those in 1957 compared with an average of 170% 
increase for all fields. 


The new supply of highly qualified manpower will tend to follow this 
growth pattern. However, the number of graduates by no means represents 
the actual domestic inflow into the stock. There are a number of leakages 
from the system that will tend to decrease the number of new entrants. 
There are a large number of foreign students who, after receiving their 
education in Canada, return to their home country or seek employment out- 
Side Canada. In 1967 there were some 12,900 foreign students enrolled 
in Canadian universities. This represents approximately 5.6% of total 
enrolments. While we know that many of these students emigrate after 
graduation, at present, we have no data on just how large this group 
might be. Similarly many Canadian students choose, rather than enter 
the Canadian labour force after graduation, to seek employment outside 
of Canada. Others prefer to continue their studies either within the 
domestic system or outside the country. 
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FIGURE 3.3 


PERCENTAGE DISTRIBUTION OF FULL-TIME UNIVERSITY 
UNDERGRADUATE ENROLMENT, 1957-58, 1967-68 
By Degree Course 
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Source: Survey of Higher Education, D.B.S. Cat. No. 81-204. 
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Eventually, some of these out-migrants return and add to the flow 
into the system. Again we have no estimates of the magnitude of these 
inflows. We do, however, have some idea of the stock: from which this 
flow might come. In 1967 there were some 12 thousand Canadians studying 
in universities in the United States and another 600 in Britain. Growth 
in enrolments at universities in the U.S. has not matched the rapid 
increase in Canadian ones. In the former, enrolments in 1966-67 were 
166% greater than in 1952-53. In Canada, total enrolments were 266% 
greater over the same period. Interestingly enough, however, the pattern 
of growth by field of study was similar at home and abroad. For Canadians 
in the United States, as in Canada, the proportion studying engineering 
and health professions, particularly medicine, declined. Growth in the 
social sciences was the most striking. Enrolments in the social sciences 
in 1968 were five times greater than those in 1964. This rapid expansion 
most likely reflects a growing interest in the relatively new discipline 
of social science. 


The flow of foreign professional manpower into Canada has grown 

rapidly in the last decade (Figure 3.2) - at approximately the same 
rate as the domestic educational system. This source of manpower has 
traditionally been very important to the economy as is evident by the 
fact that about 20% of the stock of highly qualified manpower in Canada 
is foreign-born. Partially as a result of the ever expanding demands in 
Canada for highly qualified manpower and partially because of Canada's 
policy of selective immigration, the flows of professional immigrants 
have expanded far more rapidly than flows of other types of manpower. 
In 1950, 4.2% of all immigrants were professional. By 1960 this percen- 
tage had increased to 14% and in 1967 was 26%. Over this 17 year period 
the absolute numbers of professional immigrants increased from 1,686 in 
1950 to 30;,853-ine 1967. 


While there has been an ever increasing inflow of highly qualified 
manpower both from the educational system and abroad, the outflow of 
this type of manpower, at least to the United States, (1) has been 
remarkably constant. The number of professionals emigrating to the U.S. 
has varied little in the last decade. In 1956, 5,277 professionals left 
Canada to take employment in the States. In 1961, 5,285 people left and 
in 1967 the number was 6,386. The net loss to Canada is probably less 


(1) The only substantial data available on the outflow from the domestic 
stock through emigration ts on tmmigration into the United States. 
Data on this flow comes from the United States Department of Justice, 
Immigratton and Naturalization Service. 
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than the figures show because residents returning to Canada from the 
United States are not recorded. (1) 


Having considered generally the most important flows of highly quali- 
fied manpower, we next investigate some specific occupations in more 
detail. 


II. Physicians 


Of the two sources of highly qualified manpower, Canadian graduates 
and immigrants, Canada relied more heavily in 1968 on immigrant 
physicians to increase the supply of medical manpower. In the post-war 
period as a whole, immigrant physicians, especially those trained in the 
United Kingdom, have contributed greatly to the improvement in the 
physician-population ratio in Canada. "Out of nearly 15 thousand newly 
registered physicians in Canada during the years 1950-60, about one-third 
were immigrant physicians. Over the same years, the immigrant doctors 
were equal to about one-half of the total output of 9,300 graduates of 
Canadian medical schools." (2) 


Thus, although efforts have been made to increase the supply of 
physicians from Canadian medical schools, the output from this source has 
changed little whilst the supply from abroad has increased (Figure 3.4). 
The share of medical education in higher education has declined over the 
last decade: while there has been a rapid growth in output from Canadian 
unaversaties since: 1960@-vindeed output of first degrees has doubled in 
this period - the supply of medical graduates only increased by 17%. 


The impact of immigration on the supply of physicians is counter- 
balanced to some extent by the output of physicians from Canada to other 
countries. The only source of information on the size of this outflow 
relates to emigration to the United States. Over the 18 year period 
1950-1967, a total of 4,713 physicians and surgeons, whose last permanent 
residence was Canada, emtgrated to the U.S. The average over the period 
was 261 with a low of 96 in 1956 and a high of 467 in 1963. (3) The 


(1) See "Migration between Canada and the Untted States", by 
K. V. Pankhurst, printed in the Annals of the American Academy of 
Political and Soctal Setence, Philadelphta, Vol. 367, pp. 538-62. 


(2) Royal Commission on Health Services, ‘Medical Manpower in Canada’, 
page 9. 


(3) Untted States Department of Justice, Immigratton and Naturalization 
Service. 
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percentage of Canadian-born among the physicians emigrating south was 
remarkably low. In 1966, 33.4% were born in Canada while in 1967, only 
27.4% were Canadian-born. (1) This would seem to imply that foreign- 
born physicians in Canada are more likely to emigrate than those born 
in this country. 


FIGURE 3.4 


MEDICAL GRADUATES AND IMMIGRANT PHYSICIANS, 1960-62 


Immigrant 
Physicians 


Canadian 
Graduates 


Sources: Health Manpower Inventory, 1969, by the Department of 
National Health and Welfare. 
‘Survey of Higher Education). D.B:S:, “Cat. INO. 61-204) 
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a) Setentists, Engineers and Physicians from Abroad, Mational S$ etence 
Foundation. WN S.F 69-10. 
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LIT Dentists 


The main sources of new entrants into dentistry are, in order of 
importance, Canadian dental schools and immigration. In addition, a 
small number of Canadians studying dentistry abroad and an almost equal 
number of foreign students are enrolled in Canadian dental schools. (1) 


There are nine university dental faculties in Canada. Two provinces, 
Ontario and Quebec, have two each; Newfoundland, Prince Edward Island 
and New Brunswick have none, and the remaining five provinces each have 
one dental faculty. Three of the nine faculties are of very recent 
origin, namely the dental faculties at the Universities of British 
Columbia, Western Ontario and Saskatchewan, which first accepted under- 
graduate enrolment in 1964-65, 1967-68 and 1968-69 respectively. Full- 
time undergraduate enrolment in Canadian dental schools in 1967-68 was 
1,371 compared to 993 in 1947-48. The annual growth rate between 1947 
and 1967 was 1.7% compared to 5.3% for total university undergraduate 
enrolment and, as a result, dental schools' share of the latter declined 
from 1.3% to 0.6% over the period. 


The trend in undergraduate enrolment in dentistry in the last two 
decades has been uneven. In the immediate post-war period, enrolments 
expanded as a result of veteran enrolment and reached a peak of 1,096 in 
1948-49. Students entering dentistry declined from that year up to 
1953-54 when they again began to rise from a low of 822. Enrolments in 
dentistry have increased continuously but slowly from 1953-54 especially 
when compared to enrolments in fields such as the pure and social sciences. 
In 1967-68, 1,371 students were enrolled in Canadian dental schools, 
only 549 more than eight years previously. (2) 


Immigration as a source of new entrants into dentistry is increasing 
in importance despite the fact that professional regulations for dental 
licensure make it difficult for most dentists migrating to Canada to 
obtain a license to practice without attending a Canadian dental school 
for at least two years. (3) Immigrant dentists increased from 25 in 
1955 to 99 in 1967. This is equal to about one-third of the first 


(1) Average annual enrolment of Canadtans tn U.S. dental schools over 
the period 1955-56 through 1967-68 was 81, while the average number 
of foreign students at Canadian dental schools over the same period 
was 82. 


(2) Survey of Higher Educatton, D.B.S., Cat. No. 81-204 


(3) MeFarlane, 'Dental Manpower in Canada', op ett., page 20. 
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professional degrees granted by Canadian dental schools in the latter 
year compared to only one-fifth in 1960. 


In 1967, 18 dentists emigrated from Canada to the United States, 
compared with 10 in 1966 and 21 in 1965. The average number emigrating 
annually, over the period 1956-1967, was 12. It is estimated that about 
three-fifths of all dentists emigrating from Canada go to the United 
States. 01) 


IV. Nurses 


In past years, two types of nursing school, namely hospital-sponsored 
and university schools of nursing, have offered a wide variety of pro- 
grammes for the education and training of the professional nurse in 
Canada. However, in the last two years an increasing share of education 
and training has been taken on by technological institutes. In 1968 
there were 212 schools of nursing offering basic programmes; 186 were 
hospital-sponsored and 26 were post-secondary educational institutions. 
In addition 20 university schools offered the basic Baccalaureate in 
nursing, and post-basic diplomas and Baccalaureates in nursing for 
nurses already holding the R.N. certificate. Four schools offered 
programmes leading to a Master's degree in nursing. 


Of the five types of nursing education programmes, only the hospital 
diplomas and the university basic Baccalaureate are a source of new 
entrants into professional nursing; the other programmes afford profes- 
Sional nurses an opportunity to gain specialized training and improve 
their academic qualifications. The majority of new entrants into nursing 
are trained in hospital schools (Appendix Table I.6). In 1967, 96% of 
those attaining professional status through the two basic programmes in 
Canada were graduates of hospital schools of nursing. 


Between 1963 and 1967 full-time enrolment and graduation in basic 
and post-basic university Baccalaureate programmes increased by 27.0% 
and 25.6% respectively and, as a result, two-thirds of new recipients 
of the Baccalaureate in nursing in 1967 were from post-basic programmes 
as compared with 55% in 1963. The university diploma certificate pro- 
gramme is declining in popularity. Full-time enrolments in the latter 
fell from 953 to 440 between 1963 and 1967. On the other hand, enrol- 
ments at the Master's level more than doubled over the same period. 
though there were still only 54 students in 1967. No Canadian university 
school offers a Doctorate programme in nursing. 
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(1) Ibid., page 25; thts figure ts based on the years 1945 through 1961. 
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Large numbers of nurses enter and leave Canada each year. There has 
been a marked increase in the number of immigrant nurses to Canada between 
1964 and 1967. In the latter year, the 4,262 immigrant nurse arrivals 
were more than one-half as large as the annual output of graduates from 
basic programmes at Canadian schools of nursing; in 1964 the proportion 
was one-quarter. Immigration data may overstate the contribution of 
foreign nurses to Canada's nursing stock, largely because some immigrants 
may not possess the basic qualifications prescribed by individual 
provincial nursing associations for licensure as registered nurses. 
Between 1964 and 1967 licenses issued for the first time to professional 
nurses from foreign countries increased from 72% to 78% of the annual 
number of immigrant nurses. 


The United Kingdom is the principal source of Canada's foreign-born 
nurses. This country accounted for 38% of total immigrant nurse arrivals 
between 1946 and 1968; comparable figures are 23% for the Philippines and 
7.0% and 6.4% for Australia and the United States respectively. 


The number of nurses emigrating annually to the United States, the 
only country of destination for which statistics of Canadian emigration 
are available, and which absorbs most nurses and other highly qualified 
Manpower emigrating from Canada, has been relatively stable, averaging 
1,341 annually between 1964 and 1968. This stable emigration flow and 
rising immigration have combined to increase the potential contribution 
of net migration to Canada's nursing manpower from about 500 in 1964 to 
over 35,000 an 1967. 


Vv. Lawyers 


Undergraduate student enrolment in law faculties reached 5,735 in 
1968-69, an increase of 664 over the previous year and more than double 
the 2,672 students enrolled in 1961-62. The average annual rate of 
growth of student enrolment between 1962-63 and 1968-69 was 11.5% as 
compared with 1.2% during the period 1952-53 through 1962-63. The 
expansion of undergraduate enrolment in law faculties is therefore a 
relatively recent phenomenon beginning in 1963-64 after a 16 year period 
of relatively stagnant enrolment since 1947-48, the peak year of the 
veteran enrolment when there were 2,499 undergraduates in Canadian law 
faculties. 


The recent expansion notwithstanding, enrolment in law schools has 
not kept pace with the overall expansion of university undergraduate 
enrolment in the post-war period and as a result its share of the latter 
stood at 2.1% in 1967-68 as compared to 3.2% and 4.2% in 1947-48 and 
1953-54 respectively. In comparison with medical school enrolment, on 
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the other hand, law school enrolment records look more impressive. 
Whereas enrolment in the former was 24% above law school in 1947-48 and 
60% above in 1952-53, law school enrolments generally expanded more 
rapidly after that year with the result that in 1967-68 law for the first 
time surpassed medical undergraduate enrolment although by only 1%. 


In 1967-68, 1,190 first professional degrees were granted by Canadian 
law schools, about 150 more than in 1966-67, compared to 649 in 1957-58 
representing a rate of growth of 6.2% annually. As with enrolment, the 
expansion in the number of graduates is a relatively recent phenomenon, 
thus the 764 graduating in the veteran peak enrolment in 1949-50 was not 
exceeded until 1964-65 when enrolment reached 767. A total of 13.2 
thousand first professional degrees in law were granted since 1950-51, 
4.7% to women. Ontario's law schools conferred 40.4% of the total 
degrees granted, Quebec's law schools 27.1% and the Western Provinces 
and the Atlantic Provinces granted 24.9% and 7.6% respectively. The 
relatively wide differential between Ontario's and Quebec's share of 
graduates may appear surprising in the light of the narrow margin between 
these provinces! share of law professionals and is explained by the fact 
that graduates of the civil law faculty of the University of Ottawa are 
included among Ontario law graduates but practice law in Quebec. 


In 1968-69 there were 97 full-time students attending graduate law 
courses, well below the 134 of the previous year. Graduate enrolment 
increased at an average annual growth rate of 5.1% between 1961-62 and 
1967-68. Few students are enrolled in graduate law programmes outside 
of Quebec and Ontario. Graduate studies in law seem more popular with 
Civil as opposed to common law students. Thus, between 1966-67 and 
1968-69 nine-tenths of graduate enrolment were in civil law faculties. 


Women comprise a relatively small though increasing share of total 
undergraduate law enrolment representing only 8.7% in 1968-69 as compared 
to 5.5% in 1962-63, the first year for which enrolment data is available 
by sex. The increasing trend in female participation is especially 
pronounced at the graduate level where females comprised 13.3% of enrol- 
ments in 1968-69 as compared to 9.0% in 1967-68 and 6.7% in 1962-63. The 
relative increase in female graduate law students may reflect that 
barriers to entry against women in some fields of law practice may result 
in a lower opportunity cost of graduate law studies for women compared 
to men. The effect of restrictive practices in the field may make 
teaching in a law faculty appear more lucrative as a field of specializa- 
tion for women than men; and, graduate law study is fast becoming a 
prerequisite for teaching in law faculties. Women comprised 2.4% of the 
teaching staff in law in 1968-69 as compared to 1.2% in 1967-68. 
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Immigration as a source of new entrants has had a small effect on the 
stock of law professionals in Canada. In 1962, the first year for which 
immigration data was available, 35 immigrants specified law as their in- 
tended occupation. This number increased to 65 in 1966 and 91 in 1968 
averaging 57 annually or 6.7% of first degrees granted by Canadian law 
faculties during the period. Immigrants comprised 10.5% of law profes 
Sionals in the 1961 Census labour force. 


Emigration of law professionals from Canada to the United States has 
been very low. The average number emigrating in each year over the 
period 1962-1967 was 13. 


Net migration (defined as immigration minus emigration to the United 
States) of law professionals averaged 38 annually or 4.8% of new law 
graduates between 1962 and 1967. The relative contribution of immigra- 
tion to the growth of the stock of law professionals may be somewhat 
higher than this figure suggests since some university law graduates 
move into fields outside of law practice. The extent to which an allo- 
wance for this factor would tend to increase the relative importance of 
net migration is unknown though probably small and may even be negative 
Since, given the barriers to entry imposed by provincial law societies, 
immigrant law professionals may disperse to non-legal fields to a greater 
extent than Canadian law graduates. The requirements set by provincial 
law societies governing admission to the practice of law are a major 
deterrent to both international and interprovincial migration. These 
requirements, which vary between provinces, generally restrict practice 
to members of other Canadian provincial law societies and to practising 
solicitors and barristers with at least three to five years' experience 
in the courts of the United Kingdom and the British Commonwealth. All 
are required to take examinations in statutes and procedures of the host 
province, but the immigrant lawyers must in addition undergo a six to 
twelve-month period of training as an articled clerk and may be required 
to attend territorial sessions. Deterrents to the immigration of law 
professionals are most severe in Quebec where the practice of law is 
restricted to Canadian citizens. 


VI. Scientists and Engineers 


In the past decade, there has been a marked shift away from studies 
in the field of engineering and into the fields of the pure and social 
sciences. This trend is reflected in both enrolments and graduations 
at a first degree level. Since 1956, enrolments in the pure sciences 
have increased by more than 500% from 5,151 in that year to 28,568 in 
1966-67. Enrolments in arts courses, which include the social sciences, 
were 257% greater in 1966 than in 1956. Engineering enrolment on the 
other hand only increased from 13 thousand to some 18 thousand (42%) in 
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the same time period. Different patterns of growth in other fields of 
study have contributed to a definite change in the distribution of stu- 
dents between fields. This change is particularly marked in the fure 
sciences and engineering (Figure 3.5). While in 1957-58, 18% of total 
undergraduate enrolments were in engineering, only 9% were enrolled in 
that field in 1967. Conversely, enrolments in the pure sciences have 
expanded from 7% in 1957 to 14% of the total in 1967. There are a num- 
ber of reasons why these shifts have taken place over time. Student 
preferences towards a certain field are to a large extent influenced by 
the current state of the labour market in these fields. The labour 
market is in turn conditioned by changing economic conditions, new inven- 
tions and new explorations. 


At a post-graduate level, the pattern of growth of scientific and en- 
gineering studies is quite different. At both the master's and doctorate 
level, graduates in engineering have increased more rapidly since 1957 
than has been the case in any of the scientific fields (Appendix Table 
1.4). From 99 master's graduates in 1957, the number rose to 498 in 1967. 
Similarly in 1957 there were only 12 doctorate degrees awarded in engi- 
neering and in 1967 there were 101. This rather surprising growth is 
partially a result of the rather recent availability of graduate courses 
in this field. It is also possible that a slack labour market might 
induce some students who under other conditions would have taken employ- 
ment to continue their studies beyond the first degree level. 


Also reflecting the relative newness of the field, post-graduate degrees 
in the social sciences have shown large increases in the last ten years. 
In 1957, 663 master's degrees were awarded in the social. sciences; in 
1967, 3,080 were granted. 


Graduations in the biological sciences have shown the least growth as 
is reflected by the fact that the precentage of degrees in the biologi- 
cal sciences to total degrees has fallen from 14% to 9% for master's 
degrees and from 30% to 21% in the case of doctorate degrees, (Appendix 
Table -1-5.)2 


While the flow of post-graduate students from the scientific and en- 
gineering fields has greatly expanded in the last few years, this does 
not mean to imply that the stock of manpower in these fields has conse- 
quently been increased by the amount of this flow. One important loss 
to the system is that of non-Canadian students who receive their degree 
in Canada and then return home or go to the United States to take em- 
ployment. Although we do not know the extent of this loss, the large 
proportion of non-Canadian in post-graduate scientific and engineering 
degree courses implies a high potential for loss of this manpower. In 
1968, 44% of the students enrolled for a master's or doctorate in science 
or engineering were non-Canadian (Appendix Table 1.7). If a large 
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FIGURE 3.5 


STUDENTS ENROLLED IN ENGINEERING AND PURE SCIENCE 
AS A PERCENTAGE OF TOTAL UNDERGRADUATE 
ENROLMENTS, 1948-1967 
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Source: Fall Enrolments in Universities and Colleges, D.B.S.. Cat. No. 81-204 
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proportion of these students take employment in Canada, then there will 
be a gain of manpower over the domestic supply and the cost of educating 
those who leave will be offset by the added productivity of those who 
remain. 


Canadians studying science and engineering in the United States 
exhibit generally the same preferences as their counterparts in 
Canadian universities. Relatively more students have been going to the 
U.S. to take courses in the social sciences, while far fewer students 
have been going to study engineering. The increase in the social sciences 
between 1957 and 1967 was 298% while it was only 31% in engineering. 
Again, this trend is illustrated by a change in the proportion of students 
in each field of study (Appendix Table 1.8). In 1957-58, 18% of 
Canadians studying in the States were enrolled in engineering. In 1967-68 
this proportion was only 9%. Enrolment in the social sciences increased 
from 7% to 13% in the same time span. 


It is interesting that the increase in Canadians studying the pure 
sciences in the United States has not been nearly as great as growth in 
this field in Canadian universities. While enrolments in the pure 
sciences in Canada in 1967 were some 454% greater than in 1957, enrolments 
of Canadians in this field in the U.S. were only 109% greater after the 
same period of time. It could be that in the pure sciences, Canadian 
universities have developed facilities competitive with those in the U.S. 
while in newer fields such as the social sciences, the domestic system 
may not yet be able to meet the requirements of some students who thus 
find it advantageous to go to the U.S. 


The flow of scientists and engineers immigrating to Canada has 
generally followed the pattern of total professional immigration 
(Figure 3.2). As a source of new manpower, the importance of this flow 
has varied over time. This is particularly evident in the case of 
engineers. Throughout the late 1950's and early 1960's, the number of 
engineers (1) immigrating to Canada was about one-third to one-half the 
number of first degree graduates from Canadian universities (Figure 3.6). 
However, since 1961, immigration has increased rapidly - so much so that 
in 1965 the number of engineering immigrants was equal to the number of 
engineering B.A. graduates and has since exceeded the numbers graduating 
and the gap continues to widen. In 1967, 2,420 students received their 
first degree in engineering and in that same year 3,704 immigrants 
Stated their intended occupation as engineering. 


Though we have no comparable data on the scientific fields, as a result 
of the rapid growth of Canadian graduates in these fields as compared 
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(1) i.e. those who stated their intended occupation as engineering 
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FIGURE 3.6 
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to engineering graduates, one would expect that immigration would account 
for a smaller proportion of new entrants into the stock of scientists 
than 1s. the: case for engineers. 


Compared to the trend in immigration, the emigration of scientists and 
engineers from Canada to the United States has been numerically much 
smaller and relatively constant over time - at least over the period 
1962-67 for which we have data on engineers, natural and social scien- 
tists 1) (Appendix Tabler ico es) 


Approximately 50% of the engineers emigrating from Canada to the U.S. 
were Canadian born. The proportion of Canadian-born was somewhat higher 
for the natural scientists and greatest in the case of the social scien- 
tists, 69%. The relationship between Canadian and non-Canadian-born 
has also varied over time. From 1962 to 1965, proportionately more 
Canadian-born engineers and natural scientists appeared to be taking 
employment in the U.S. Canadian-born engineers, as a percentage of the 
total, rose from 45% in 1962 to 57% in 1965, while the comparable rise 
in the natural scientists was from 55% to 68%. Canadian-born social 
scientists as a percentage of the total increased from 66% in 1962 to 
77% in 1966. Between 1966 and 1967, in all fields, the proportion of 
Canadian to non-Canadian-born fell quite markedly; a 5% decrease in 
engineers, a 10% decrease in natural scientists and a 17% decrease in 
Canadian-born social scientists. 


Having considered various flows of highly qualified manpower into and 
out of the Canadian labour force, in the next two chapters we investigate 
in some detail the characteristics of the employed members of this group 
by occupation. 
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eg Data quoted here ts published in the Nattonal Setence Foundation 
publications, "Setentists and Engineers Abroad, 1962-64" and "Scten- 


tists, Engineers and Physicians from Abroad". Surveys of Science 
Resource series. 
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CHAPTER 4 


SCIENTISTS AND ENGINEERS 


la etneroductlon 


This chapter is concerned with highly qualified manpower in the fields 
Ot sarcniatecture, engineering; the physical, life and social, sciences : 
The statistical information on which it is based was obtained from a sur- 
vey of Canada's resources of scientific and engineering manpower conducted 
by the Department of Manpower and Immigration in 1967. This information 
was gathered by means of a questionnaire mailed to some 91 thousand indivi- 
duals. The names and addresses were drawn from a mailing list built up 
from a variety of sources including the Scientific and Technical Personnel 
Register previously maintained by the Department of Labour, directories of 
professional associations, surveys of graduating classes of Canadian uni- 
versities and government departments. 


The Survey was conducted during the first three months of 1967 and a 
response rate of 74% was obtained. A special follow-up survey of non- 
respondents was made in order to estimate the actual number of qualified 
non-respondents. These estimates were added to the initial respondents 
to provide an estimate of the total survey population. The survey popula- 
ti0n Was estimated to be some 77 thousand. , This figure differs. from the 
original mailing list to some extent because of duplication of membership 
in some of the associations.(2) In addition the estimation procedure 
made allowance for natural attrition and out migration but not for natural 
increase or in-migration. 


(1) Throughout the report thts group of htghly qualified manpower taken 
as a whole ts referred to as "sctenttsts and engineers" and includes 
architects, engineers, physical, life and soctal scientists. 


(2) A description of the methods used and results of the 1967 Survey is 
given tn Appendix III. The survey questtonnatre ts tneluded in the 
appendix. 
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The purpose of this chapter is to describe the characteristics of; the 
scientists and engineers covered by the 1967 Survey. As the true popula- 
tion of scientific and engineering manpower in Canada is unknown, it is 
difficult to judge the extent of the coverage of the survey. The survey 
group however may be regarded as a lower limit to the true population. 
Thus, while the text of this chapter refers to Canada's resources of 
scientists and engineers and their characteristics, it is important to 
note that strictly speaking the group actually being described is the 
survey population and not the total population of scientists and engin- 
eers in Canada. 


This chapter is divided into four main sections: 


(1) Canada's resources of scientists and engineers and 
their general characteristics, e.g. age, sex, origin 
and education. 


(2) Aspects of utilization including participation, 
sector of employment, work function, and education- 
employment transition, 


(3) Geographic distribution and provincial mobility of 
scientists and engineers. 


(4) Earnings and some of the most relevant factors 
influencing these earnings. 


II. Scientists and Engineers 


(1) Resources 


The 1967 Survey of Scientists and Engineers included just over 77 
thousand individuals. As 8% of this group were outside the labour force, 
(students, housewives, etc.) the employed members of the group totalled 
some 71 thousand; 64 thousand employees, 7 thousand self-employed. 


Of one ates almost half, some 33,400 were employed in the field 
of engineering (1). The second largest group were employed in the physical 
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(1) From the survey questionnaire, the architects, scientists and 
engineers were tdentifted both by the field in which they took their 
highest degree and by the fteld in whitch they were employed. As the 
two groups, 1.e., those who studied in a particular field and those 
employed tn that field are stgntficantly different, tt ts tmportant 
to note whtch group ts being examined. 
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sciences, 9,300, followed by the life sciences, 7,800, and the social 
sciences, 6,200. The smallest group was employed in architecture, 2,200. 


Within the field of engineering, employment is most common in the 
areas of electrical, civil, industrial or mechanical engineering in that 
order. 58% of all those employed in engineering are working in one of 
these fields. In the physical sciences, the largest proportion is em- 
ployed in chemistry, while agriculture employs the largest group within 
the life sciences. Economics and statistics predominates as a field of 
employment within the social sciences, (Table 4.1). 


(a) “Sexi Distribution 


The majority of Canada's scientists and engineers are men. Women 
comprise only a small proportion of the total; 3.7% of the survey popu- 
lation. 


dhérevaressagniticant differences (between the labour force. status of 
the male and female groups. Only 1% of the women were self-employed 
compared to 9% of their male counterparts. 70% of the women worked for 
an employer compared to 84% of the men. Housewives accounted for 12% of 
the female group. It is interesting to note however, that two-thirds of 
the housewives were between the ages of 25-39. Once past the child- 
bearing ages there was a marked trend towards greater female participa- 
tion in’the labour force. 


Women are most highly concentrated in the social sciences where, about 
one social scientist in every six is a woman, (Table 4.1). By contrast, 
only one engineer in every 700 is a woman. 


Two-thirds of the women covered by the survey were employed either 
in the social sciences, 48%, or the physical sciences, 21%. Only one- 
fifth of theymaletgroup 1s in “these two fields. 


Because of the small number of women in the scientific and engineer- 
ing fields, the analysis will generally be conducted for both sexes 
combined. 


(22) SAgesStructure 


The average age of the scientists and engineers employed in Canada is 
quite low, 41. 65% of this type of highly qualified manpower was less 
than 45 years old in 1967, just slightly less than the 65.5% of ‘the 
male labour force below this age. There are nevertheless, marked dis- 
parities in the age structure of these two groups. The younger ages are 
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TABLE 4.1 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 


By Field of Principal Employment and Sex 
Final 


Field of Principal 
Employment 


Architecture 
Engineering - Total 

Aeronautical. 

Ceramic 

Chemical 

Civ 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

ENngimicering 1.6.5. 
Physical Science - Total 

Chemistry 

Atm:, tHydros¢) Lithe. 

Mathematics 

Physics 

Physical “Serence nse 2s" 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary: 

Life Science n.eé.s. 
Social Science - Total 

Ec, sand Stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Total‘) 


(1) Final total includes numbers less than 10 that were not quoted. 
(2) Total includes those who did not state sex. 

- Not Reported 

® Less: than 10 


Source: 1967 Survey of Scientists and Engineers. 
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relatively under-represented among the scientists and engineers. For 
example, while one-fifth of Canada's male labour force was under 24 in 
1966, only 2.9% of the scientists and engineers fell into this age group. 
This small proportion reflects the longer duration of training for the 
attainment of professional qualifications as well as a growing trend to- 
wards post-graduate training. 


There is a smaller proportion of engineers and scientists in the older 
age groups than for the male labour force in general. Thus while 15.6% 
of the latter were 55 years and over in 1966, only 11.4% of the engineers 
and scientists fell into this age group. This differential may reflect 
factors such as the greater prevalence of compulsory retirement, greater 
financial security, scientific obsolescence among the scientists and 
engineers or it may reflect the low rates of enrolment and graduations 
from universities before the post-war expansion of higher education in 
Canada. 


The age-structure of Canada's engineers and scientists is almost the 
same between broad fields of employment, (Table 4.2). The architects 
and physical scientists are the youngest with an average age of 40 years. 
Life and social scientists are oldest with an average age of 42 years. 
Engineers have the same average age as all scientists and engineers 
Copether, ine..4l)years. The relatively high proportion of architects 
65 years and over reflects the higher incidence of self-employed in this 
fieid, 


The average age of specific fields ranges from 37 years for mathema- 
t1cians to45!years for ceramic engineers, Appendix’ Table I1l>1);- The 
average age of 22 of the 36 specified fields shown is between 40 and 42 
years. 


(42%) Origin 


Twenty-one per cent of Canada's employed scientists and engineers 
were foreign-born. Of these, 70% of them were born in Europe, with the 
U.K. accounting for half that percentage, or one-third of the total. The 
U.S.S.R. was the second largest European source while Poland was the 
third accounting for 7.4% and 6.6% of the foreign-born group respectively. 
The U.S.A. was the birthplace of 12%, and 6.5% were born in Asia, (Table 
4.3). 


The incidence of foreign-born manpower varies between the different 
fields of employment, (Table 4.3). The largest proportion of non- 
Canadian born is to be found in the field of architecture, where 31% 
were born outside of this country. The United Kingdom is by far the 
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TABLE 4.2 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Field of Employment, by Age-Group 


Percentage Distribution by Age-Group Average 


Field of Age 
Employment : 95-34 | 35-44 |, 45-54 1955-64, Pe ee 
over (a) 
07-2 | AL 32| 17-3) oo ee eT 


Architecture 


Engineering 


Physical 
Sciences 


Life Sciences 


Social 
Sciences 


All Scientists 
and Engineers 


(a) Figures may not add up to 100 because of rounding. 


Source: 1967 Survey of Scientists and Engineers. 
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most important source of this type of highly qualified manpower supplying 
13% of all the architects employed in Canada. 


Similarly, a large proportion of the physical scientists were foreign- 
born; 27%. This is especially true in the case of the physicists as 
one-third of this group was born abroad. 20% were born in Europe, 12% 
in the U.K. The U.S.S.R., Australia and Asia were each the birthplace of 
another 4% of all physicists, (Appendix Table II.2). 


Just over one-fifth of the engineers were foreign-born, and of this 
foreign-born group one-third was born in the U.K., 10% in the U.S., and 
9% in the U.SiSeR. 


A much larger proportion of foreign-born social scientists came from 
the United States than was the case for the other fields. Compared with 
an overall total of 12%, twenty-one per cent of the foreign-born social 
Sctentises were bom iunuthe U.S; The: U:K. was, the birthplace,of 307. 


The @ifewscrences had ayrelatively larger proportion of U.S. and/U.S.SaR, 
born scientists, but at the same time they had the smallest proportion of 
foreign-born in their ranks, only 16%. 


Ontariorissrne placeJor residence oftalmost half-of these scientists 
anaeenoaneers Dorn outside of the country. Three-quarters of those born 
in Hong Kong chose Ontario as a place of residence. 64% of the Austral- 
ians and 59% of the Italians did likewise. On the whole, the choice of 
province of residence seems to vary considerably, depending on the coun- 
tty Of Oriein}s (lable 4.74). 


(iv) Education (2) 


Only a very small proportion, 4%, of the scientists and engineers 
employed in Canada do not have a university degree(2). The pass B.A. or 
first professional degree is by far the most common among the scientists 
and engineers. 57% reported this as their highest degree. Honours 


(1) Whenever the term 'degree' ts used, whether bachelor's, master's etc., 
tt refers to the highest degree attained by the tndividual or indtv- 
tduals tnvolved. 


(2) An individual without formal university training in a particular 
field may be certified, usually by the relevant professional assoc- 
tation as qualtfied to practice in a professtonal capacity tn that 
field. 


Field of Employment 
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TABLE 


FOREIGN-BORN SCIENTISTS AND ENGINEERS 
By Field of Employment, 


% Foreign 


Born of 
Numb er Total 


ence Scientists United 
2 and States 
Engineers 


Architecture 


Engineering 


Physical Science 


Life Science 


Social Science 


Other 


All Fields 


(a) Includes those who did not state their field of employment. 


Source: 


Appendix Table II.2. 
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4.3 
EMPLOYED IN CANADA, 1967, 
By Place of Birth 


Place of Birth 


Netherlands 
: b2 36 


Percentages 
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TABLE 4.4 


SCIENTISTS AND ENGINEERS RESIDING IN CANADA, 1967 
By Place of Birth, by Region of Residence 


Percentages 


Region of Residence 


é ; ae British Total 
actantic] qubes fonarto frrasien| ies] "Ol 
44 16 10 100 


Place of Birth‘) 


CANADA 


UNITED STATES 


CARIBBEAN 


EUROPE 


United Kingdom 
France 
Germany (Rep. of W.) 
Italy 

Netherlands 

Poland 

US Sworn: 


PrRWNSP UF W 


AUSTRALIA 


—" 


ASIA 


Hong Kong 
India 


AFRICA 


ALL COUNTRIES 


(a) The countries listed here are only those from which at least 100 scientists 
and engineers came to Canada. 


(b) Totals may not add up to 100 because of rounding. 


Source: 1967 Survey of Scientists and Engineers, 
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bachelor's and master's degrees were held by 16% and 15% respectively. 
Only 8% of the total survey group had doctorate degrees, (Figure 4.1). 
There is a wide variation in the level of educational achievement among 


the different occupational classes of scientists and engineers, (Figure 
cc 5d is 


Formal education beyond the undergraduate degree level is most pre- 
dominant in the physical sciences where 45% have a post-graduate degree, 
18% with their master's and 27% with a doctorate. A large proportion of 
those employed in the social sciences also have advanced degrees, however, 
a master's degree is more common than a doctorate; 35% have master's, 8% 
doctorates. In the life sciences, the proportion of post-graduate degrees 
is almost equally split between master's and doctorate's, as 15% possess 
the former and 16% the latter. 


FIGURE 4.1 


SCIENTISTS AND ENGINEERS RESIDING IN CANADA 
By Level of Education 


Doctorate 
Master's 


Bachelor's (Honours) 


Bachelor's (Pass) 


Professional 
Certification 


Source: 1967 Survey of Scientists and Engineers. 
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FIGURE 4.2 


SCIENTISTS AND ENGINEERS RESIDING IN CANADA, 1967 
By Field of Employment, by Level of Education 
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Source: Appendix Table II.3 
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In comparison, only a small proportion of engineers, 2%, have a doc- 
torate degree, and while a master's degree is more common, (almost 10% 
have this degree) there is a relative dearth of post-graduate degrees in 
engineering. This is not an unexpected situation as emphasis in the 
field of engineering has generally been on-the-job training in preference 
to advanced educational attainment. 


Within the major fields of employment there is also a rather wide 
variation in the level of education of the members of the sub-groups, 
(Appendix Table II.3). For example, 2% of the chemical engineers have 
master's degrees as compared to 14% of civil engineers. 46% of the phy- 
Sicists have a doctorate while 21% of the mathematicians have this degree. 


Canada has both benefited from and to some extent relied on external 
educational institutions. Many foreign-born scientists and engineers 
have had some or all of their educational training before coming to 
Canada. 


In addition, a large number of Canadians obtain one or more degrees 
outside the country. If they return to Canada for permanent employment, 
then a positive benefit has been gained in the sense that the individu- 
als return more qualified than when they left. However, some of the 
Canadians studying abroad do not return and the investment previously 
made in their education is thus lost. Consequently, a reliance on for- 
eign sources of education may have costs associated with the benefits 
it provides. 


In more concrete terms, how has Canada drawn on foreign educational 
capacity? Of the 14,530 foreign-born scientists and engineers employed 
in Canada in 1967, two-thirds received their secondary schooling before 
coming to Canada. 48%, almost half, took their highest degree elsewhere, 
(Table 4.5). The United Kingdom and the United States were the main 
sources of education for this foreign component, providing 25% and 6% 
respectively of the secondary schooling and 19% and 10% of the education 
for the highest degree. 


Of the 54,686 Canadian-born scientists and engineers only 1.0% re- 
ceived foreign secondary schooling; however 10.4% took their highest 
degree abroad, (Table 4.5). 


For the Canadian group, the United States was by far the most impor- 
tant source of external education. Seven out of ten Canadians studying 
outside this country went to the U.S. One in ten obtained their highest 
degree in the United Kingdom. 


TABLE 4.5 


SCIENTISTS AND ENGINEERS RESIDING IN CANADA, 1967 
By Place of Birth, by Foreign Education 


Foreign Education (%) 
Number 
Secondary School| Highest Degree 


66.5 47.5 | 14,530 
10 10.4 54,686 


Source: 1967 Survey of Scientists and Engineers. 

If one considers all the scientists and engineers employed in Canada, 
14.9% have received secondary schooling abroad (1.5% in the U.S. and 
10.4% in Europe with 5.3% in the U.K.). 18% have their highest degree 
from a foreign educational institution (7.9% from the U.S. and 7.5% from 
Europe with 4.8% from the U.K.). 


Foreign-born 


Canadian-born 


All Scientists 
and Engineers 


In each field of study, whether architecture, engineering or the sci- 
ences, the more advanced the degree, the less likely it is that the de- 
gree was obtained in Canada. Of the scientists and engineers, 90% of 
those with a bachelor's or first professional degree received this degree 
in Canada. Two-thirds of master's degree holders studied for their degree 
in Canada while only 40% of the doctorate degrees were Canadian. A sim- 
ilar pattern is evident in eacn field/ofvstudy, (hioures4<4)2 


In the case where the highest degree was a bachelor's the life scien- 
ces had the largest proportion of Canadian granted degrees, 94%. The 
social sciences had the lowest proportion, 80.5% of Canadian degrees, 
and the highest proportion, 12% of degrees from the U.S. 


At a master's level, the situation is quite different. For example, 
of all those who received a master's in engineering, 57% of these, (com- 
pared to 91% at the bachelor level) were Canadian degrees. In the phy- 
Sical sciences, 81% received a Canadian master's as compared to 78% in 
the social sciences and 62% in the life sciences. 


a, 
FIGURE 4.3 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Field of Study for Highest Degree, by Country 
in which Highest Degree obtained 


Physical Sciences 


Life Sciences 


Social Sciences 


Architecture 
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A - Bachelor Ge Canada United 
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C - Doctorate : 
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= bse [Enea ct es 


Source: Appendix Table II.4. 
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Foreign educational sources predominate at the doctorate level. Over 
half of the scientists or engineers with a doctorate received this degree 
outside of Canada. This emphasis on external education is particularly 
strong in the social sciences where 69% of the Ph.D's were obtained in 
the United States; only 12% in Canada and 11% in the U.K. While the 
foreign percentages are not as high in the other fields, they are still 
considerable, although the distribution is somewhat different. Doctoral 
studies in engineering were most prevalent in the United Kingdom; 32% 
studied there. Another 30% received their doctorate in the U.S. and the 
same per cent in Canada. The highest proportion of Canadian doctorate's 
occurs in the physical sciences, 50.8%; the U.S. accounted for almost 
one-quarter of the total and the U.K., 15%. 


(v) Scientists and Engineers opape 


Some 3,160 scientists and engineers, (once resident in Canada) repor- 
ted thelr residence in, 1967 asjoutside: the country. Nesom eccmotatcs 
was the residence of 80% of this group, and another 13% were living in 
Europe, (7% in the United Kingdom). 


Of the 2,533 scientists and engineers responding fromethes United stace-, 
three-quarters were employed, 73% employees, 2% self-employed. 23% were 
students. A somewhat higher percentage of those responding from Europe 


were students, 28%. (40% of the U.K. respondents were students.) 


The distribution of the respondents from abroad by field of principal 
employment differed somewhat from the distribution in Canada, (Table 4.6). 


The most significant difference is evident in the physical sciences 
as 28% of those abroad cited this as their field of principal employment 
compared to 13% of those in Canada. 


The scientists and engineers responding from abroad tended to be youn- 
ger than their counterparts employed in Canada. Forty-three per cent of 


(1) The response rate of the scientists and engineers abroad was too 
Low to allow for estimates of the characteristics of the survey 
population. Thus data on scientists and engineers abroad refer 
to the survey respondents only. 


sy 


the group employed abroad were under the age of 35 compared to 30% of 
the Canadian employed, (Figure 4.4). The average age of the former was 
Su. Or) the latter, 341. 


TABLE 4.6 


SCIENTISTS AND ENGINEERS EMPLOYED ABROAD AND IN CANADA, 1967 
By Field of Principal Employment 


Field of Employment Employed Abroad 


i} 


Percentages 


Employed in Canada 


Architecture 


Engineering 


Physical Science 


Life Science 


Social Science 


Other and Not Stated 


Total 


Source me l0O/ our veysOL oCcientists fand Engineers. 


The level of education of the survey respondents from abroad is sig- 
nificantly higher than that of the Canadian employed scientists and en- 
gineers, (Figure 4.5). For example, 28% of the group abroad had docto- 
rate degrees compared to only 8% of the Canadian employed. Similarly at 
the master's level the comparable percentages are 20% and 15% respectively. 


77% of the survey group abroad were Canadian-born. Approximately the 
same proportion of the scientists and engineers, 79%, employed in Canada 
were also Canadian born. 


Of the Canadian-born abroad, 51% had landed immigrant status in the 
country of their employment, 25% had temporary status and 8% were U.S. 
Citizens. ine rest did mot state their citizenship or immigration status. 


Of the foreign-born in the group abroad, 30% were Canadian citizens 
with landed immigrant status in their country of employment; 22% had tem- 
porary status; 16% were U.S. citizens and 12% U.K. citizens. The rest 
were Citizens of other countries or did not state their status. 
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FIGURE 4.4 


SCIENTISTS AND ENGINEERS RESIDENT AND EMPLOYED IN CANADA, 
AND RESIDENT AND EMPLOYED ABROAD, 1967 
By Age 


Resident and Employed Abroad 


Resident and Employed in 
Canada 


Source: 1967 Survey of Scientists and Engineers. 
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FIGURE 4.5 


SCIENTISTS AND ENGINEERS EMPLOYED ABROAD AND IN CANADA 
By Level of Education 
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Source: 1967 Survey of Scientists and Engineers. 
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(2) Utilization 


The concept of manpower utilization is a complex one. In a very 
general sense, it can be interpreted to refer to the extent to which a 
certain type of manpower participates in the labour force. More speci- 
fically, the term 'utilization' can be used to refer to the nature of 
this participation; namely, the type of work function performed by the 
individual. Utilization can also be related to efficiency; that is, one 
can consider whether the manpower in question is employed in its most 
productive capacity. While perhaps the most meaningful interpretation 
this latter concept of ‘efficient' utilization is the most difficult to 
define or measure. With the present data on scientists and engineers it 
is not possible to consider the efficiency of the manpower utilization. 
It is possible, however, to investigate in some detail a number of other 
aspects of utilization. 


(i) Participation in the Labour Force 


Using labour force participation rates, it appears that the scientists 
and engineers residing in Canada are quite fully utilized. Only 7.4% of 
the survey group were not in the labour force. Of the 5,660 scientists 
and engineers outside the labour force, over two-thirds (3,860) were 
students who were in effect being prepared to participate in the near 
future. While 12% of the female scientists and engineers reported their 
status as housewife, two out of three of these were under the age of 40. 
After the child-bearing ages, the participation rate of the female group 
was much higher. In addition, only a small proportion, 6%, of this highly 
qualified group retires before the age of 55. Of all those retired, 63% 
reported their age as 65 years or over. 


(ii) Sector of Employment 


The industrial sector of the economy employs almost two-thirds of all 
Scientists and engineers in Canada. 20% are employed by government 
agencies while the remaining 14% are employed by educational institutions. 
The sector of employment, however, varies widely among the principal 
fields of employment, (Table 4.7). 
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TABLE 4.7 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Field of Employment, by Sector of Employment 


Percentages 


Sector of Employment 


a 
L, 7.5 100. 


us 
907 


Field of Employment 


Architecture 8 
Engineering 198 3.4 100. 
Physical Science Z2o% Ze 
fife Science 41. 1322 
Social Science se be 14.5 


All Scientists 
and Engineers 


64. 


e 
& 
mn 


(a) Row totals may not equal 100% as some scientists and engineers 
did not state their sector of employment. 


Source: Appendix Table II.5 


In the case of architecture, the majority of employed architects 
reported employment in the industrial sector. Over 50% of architects 
are, however, self-employed. More specifically, 86% were employed in 
professional services, (Appendix Table II.5). 


A large proportion of the engineers, 38%, were employed in the manu- 
facturing sector of the economy, (Table 4.8). Only 3.4% were employed 
in education, while 16% were in government services. 
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TABLE 4.8 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Field of Employment, by Selected Sectors of Employment 


Horizontal Percentages 


Sector of Employment 


Field of Employment 
Primary : , : Federal 


Architecture 
Engineering 
Physical Science 
[afte Science 
Socval Science 


All Scientists 
and Engineers 


Source: Appendix lable-11L.5 


The physical sciences had the largest proportion of any ‘of the scien-— 
tists and engineers employed in education, 23%, and the smallest relative 


proportion in industry, 24%. Government employed about 20% of the phy- 
Sical scientists. 


Compared with the other fields of employment, a larger proportion of 
life scientists were employed by government agencies, 45%, as compared to 
the total of 20% for all scientists and engineers. Also, there were pro- 
portionately more life scientists in primary industry, (23% compared to 
8%). This relative emphasis in the primary sector can be accounted for 


by the large number of life scientists employed specifically in agricul- 
TUTE. 
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The social scientists were more evenly distributed between the various 
sectors of employment. 25% were employed in the manufacturing sector, 
and 33% in other types of industry, such as financial institutions, 7%, 
and health and welfare organisations, 14%. 23% were employed by the gov- 
ernment sector and 15% by educational institutions. 


It is possible to pursue the analysis of this aspect of utilisation 
a little further by considering first, the relationship between sector 
of employment and level of education and second, between sector of 
employment and geographical region. 


The scientists and engineers with the highest educational qualifica- 
tions were generally employed in the education or government sector. On 
the other hand, those with lower levels of education tended to be employed 
in industry, (Tables 4.9, 4.10). 

TABLE 4.9 
SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Level of Education, by Sector of Employment 


Percentages 


Sector of Employment 


Highest Level of 


Education 


Pros. Certification 
Bachelor's 
Bachelor's (Honours) 
Master's 

Doctorate 

All Levels 


(a) Row totals may not equal 100% as some scientists and engineers did 
not state their sector of employment. 


Source: Appendix Table I1.6 
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TABLE 4.10 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Level of Education, by Selected Sector of Employment 


Highest Level of 
Education Primary Federal 
Industry Government 


Prof. Certification 


Bachelors 


Bachelors (Honours) 


Masters 
Doctorate 


All Levels 


Source: Appendix Table II1.6 


Almost three-quarters of the professionally certified ccrentistsaand 
engineers and the same proportion of those with a B.A. (or professional 
depree) were employed in the industrial sector of the economy. = une 
other hand, only a small proportion of these two groups, 3.1% and 6.7% 
respectively were employed in the education sector. About 20% of each 
group work for government agencies. 


Of those with an Honours Bachelors degree, 10% fewer were employed by 


industry and a corresponding 10% more were employed in the educational 
sphere. 


A smaller proportion of master's graduates, 50%, were employed by 


industry. The remaining 50% were almost equally divided between educa- 
tion and government. 


Because of their research orientation and their advanced academic 
qualifications for teaching, it is not surprising that 50% of the doc- 
torate degree scientists and engineers were employed by universities, 


(Table 4.10). 28% worked for the government while only 19% were employed 
by industry. 
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Compared with all other areas of Canada, industry in the Atlantic 
region employed the smallest proportion of scientists and engineers, 51%, 
while government hired the largest proportion, 33%, (Table 4.11). In 
Quebec, the reverse has occurred. Industry relative to the other regions 
employed the largest proportion of scientific and engineering manpower, 
70%, and government the smallest, 15%. In addition, the education sec- 
tor in Quebec employed a smaller proportion of scientists and engineers, 
12.9%, than any other region in the country. 


TABLE 4.11 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Region of Employment, by Sector of Employment 


Percentages 


Sector of Employment 
‘on 


Region of Employment 


Atlantic 


Quebec 
Ontario 
Prairie 
British Columbia 


All Regions 


(a) Row totals may not equal 100% as some scientists and engineers did 
not state their sector of employment. 


Source: 1967 Survey of Scientists and Engineers. 


Guy Work Function 


Almost one-third of the scientists and engineers in Canada are employed 
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primarily ‘)) in an administrative or managerial capacity. In addition, 
supervision is the work function of another ten per cent. This rather 
large proportion of highly qualified personnel involved in the planning, 
decision-making and implementation of policies seems to reflect the 
complexity of modern technology which requires the organizational skills 
of such a large number of people. 


After administration, management and supervision, the largest proportion 
of scientists and engineers, 15%, reported research and development as 
their prime work function. Teaching occupied some 10%, design 8%. The 
remaining 27% were employed in various other functions such as construc- 
tion, statistical analysis, sales,.etc., (Appendix Table I1.6). 


The importance of the different work functions varies considerably by 
field of employment, (Table 4.12). For example, teaching, and research 
and development are the prime work functions of 47% of the physical 
scientists. Only 12% of the engineers work in these areas. A much 
larger proportion of the engineers, 44%, are engaged in administration 
or supervision. Design is a relatively important function of 35% of the 
architects and 13% of the engineers but it is relatively insignificant 
in the other fields of employment. The work functions of the scientists 
and engineers generally correspond to what one would expect, considering 
the different fields of employment. What is of further interest is the 
relationship between work function and other characteristics such as 
education and experience. 


The level of education of the scientists and engineers in different 
work functions varies considerably, (Table 4.13). The very high 
educational achievement of those in research, teaching and the management 
and supervision of R & D is striking. 41% of those in research have 
doctorate degrees and another 26% have a master's degree. 40% of the 
managers and supervisors of R §& D have post-graduate degrees. Scientists 
and engineers who reported teaching as their prime work function, not 
Surprisingly also have a high level of educational attainment. Almost 
half have post-graduate degrees; 25% master's and 22% doctorates. 


re ee ee ee eee eee 


(1) An tndtvidual 's prime work function ts defined as that whtch 
occuptes the largest portion of his time during a normal work week. 
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The proportion of post-graduate degrees drops markedly for. the other 
major work functions, varying between 16% for Development and 5% for both 
Sales and Production Operation and Maintenance. Where the educational 
qualifications are relatively low for a particular work function (e.g. 
Design, Supervision, Sales and Production Operations) the field is seen 
to be dominated by people employed in engineering who, it may be recalled, 
generally possessed a lower level of educational attainment than the 
scientists - 11.5% of the engineers were educated to the masters or doc- 
torate level as compared to 47% for the scientists. On the other hand, 
where the educational levels are high, physical, life and social scien- 
tists dominate. 


The relationship between work function and level of experience is 
somewhat different from that of work function and level of education. As 
Management and supervision are relatively less specialized work functions, 
they often require a familiarity with a wide range of products, processes 
and personnel that only years of experience can provide. Consequently, 
the 'executive' work functions of administration, management and super- 
vision employ a much larger proportion of the scientists and engineers 
with many more years of experience than are found in other work functions (1), 
40% of the managers and supervisors of R & D had more than 20 years 
experience while 88% had more than 10, (Table 4.14). 


Only 17% of the scientists and engineers engaged in design and 18% of 
those in development had more than 20 years of experience. Low experi- 
ence levels could be an indication of mobility between work functions. 
The most obvious movement is from a specific activity such as development 
into a more general supervisory or administrative capacity. 


For those with a post-graduate degree, one can detect a marked pattern 
of mobility from research and teaching into administration or management, 
(Table 4.15). Of the doctorate degree holders with less than 10 years 
experience, a very small percentage are in administrative or management 
positions, (only 2.5%). However, 40% of this group are involved in 
research and 46% in teaching. As the experience level increases, the pro- 
portion in research and teaching falls and the proportion in management and 


(1) Expertence refers to the number of years since Bachelor's graduation. 
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TABLE 


SCIENTISTS AND ENGINEERS 
By Field of Employment 


Field of Principal | Administration Research and 
Employment Management Supervision Development Teaching 


Architecture 
Engineering 
Physical Sciences 
Life Sciences 
Social Sciences 


All Scientists 
and Engineers 


(a) Includes all other functions listed invAppendix 24 “1t.alsoineludes 
those who did not state their work function. 


source: Appendix Table II.7 
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EMPLOYED IN CANADA, 1967 
and Work Function. 


Percentages 


Production Counselling 
Operation Practice, 
Maintenance Case Work 
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TABLE 4.13 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Work Function, by Level of Education 


Percentages 


Level of Education 


Work Function 
Honours Degree Masters and Doctorates 
and Above 
77.4 


Research 


Teaching 67.8 


Management and Super- 
vision of R & D 


Development - Pro- 
ducts and Techniques 


Administration and 
Management 


Design 
Supervision 
Sales 


Production Operation 
and Maintenance 


All Work Functions 


Source: 1967 Survey of Scientists and Engineers. 
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TABLE 4.14 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Work Function, by Years of Experience 


Percentages 


Years of Experience 


Work Function 10 or more 20 or more 
(a) (b) 


Management and Super- 
vision of R §& D 


Administration and 
Management 


or 


Supervision Ziie 


Sales 


28> 


Research oP Ae 


Development 40. 


Teaching 41. 


Production Operation 41.7 


49.5 507.5 Dick 


(a) This column sums to 100% when added to the preceeding column. 


Design 


(b) This column, when subtracted from 100%, gives percentages of those 
with 0 - 19 years of experience. 


Source: 1967 Survey of Scientists and Engineers, 
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administration increases so that for the doctorate scientists and engin- 
eers with 30-39 years of experience, 49% are administrators or managers, 
20% are researchers and 15% teachers. A similar though modified pattern 
is also noted in the master's group, (Table 4.15). The proportion of 
scientists and engineers in the administrative-management category 
increases from 9% to 40% as experience increases from 10 years to 30-39 
years. The proportion in research drops from 22% to 10%. 


The prime work function of 20% of the female scientists and engineers 
is teaching. Counselling and practical case work also feature predomi- 
nantly as 19.7% of this highly qualified group work in this capacity. 
Research and development is the work function of another 18%. Adminis- 
tration and supervision, on the other hand, occupy relatively fewer women 
than men. 37% of the men were employed in these two functions, compared 
to 19% of the women. 


(iv) Research and Development 


Research and development are work functions, both basic and essential, 
not only for the occupations in which they are performed, but also for 
the economy as a whole. Economic growth and the direction of that growth 
ZS often influenced by R’& D innovations.” “hus, because of thesuniaue 
role of R.@ D, a Special ‘section on this work) function is ancludedsinechee 
TEepore. 


In 1967, approximately 10 thousand scientists and engineers, about 
14% of the scientists and engineers covered by the survey, were engaged 
inmoR.G Deactivity., (lable 4.16). 


One-third of those employed in the physical sciences were involved 
primarily in research, development or the management and supervision 
thereof, and about two-thirds of these concentrated on research activities, 
(Table 4.17). This high proportion evident in the physical sciences is 
largely influenced by the physicists, over two-fifths of whom are in 
R & D, one-third directly involved in research. 38% of the chemists 
were employed in R & D, 22% in research, (Appendix Table II.7). 


A relatively large proportion of the life scientists, 25%, reported 
some aspect of R & D as their prime work function. Two in ten did 
research. Biology was the field of employment which had the greatest 
concentration of research activity among the life scientists and in fact 
among all scientific and engineering fields of employment - 47.7% were 


in research and an additional 4% were engaged in either the development 
Or management of R @ D. 
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TABLE 4.15 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Work Function, by Years of Experience 


1. Setenttsts and Engineers Whose Htghest Degree is a Doctorate 


Vertical Percentages 


Years, of Experience 


Work Function Sete cast hel 
10 LOMAS 20 - 29 50a 59 


Management and 
Administration 


Research 


Teaching 


Other Work Functions 


All Functions 100.0 100.0 


2. Setenttsts and Engineers Whose Htghest Degree is a Master's 


Vertical’ Percentages 


Wears Ot \experience 


abe li TOM 19 20 - 29 30 - 39 


40.2 


Work Function 


Management and 
Administration 


Research 


Teaching 


Other Work Functions 


All Functions 


Source: 1967 Survey of Scientists and Engineers. 
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Despite the growing concern with research in the social sciences, the 
proportion of social scientists involved in R & D, (12.3%), was appreci- 
ably below that for the physical and life sciences. Between one-sixth 
and one-seventh of the highly qualified personnel in psychology, socio- 
logy and economics and statistics did research and development work. 


R §& D was considerably less prevalent in the engineering field. Only 
one in ten engineers was doing research or development work as compared 
to one in three physical scientists. There was also a marked difference 
in the balance between development and research activities in engineering 
as compared to the other scientific fields. For every two engineers 
doing research there were three active in development whereas the ratio 
of research to development manpower in the physical sciences was 4:1 and 
in the life sciences, 15:1. This is not particularly surprising as 
engineering is most directly concerned with the application of a given 
body of scientific knowledge. In view of its more practical nature, 
the development of new products takes precedence over research activities. 


There was a marked variation in the importance of R §& D between spec- 
ific, engineering fields; :(Appendixilables 1.7) .ssOversone-lialtore tne 
textile engineers were engaged in R & D (43% in development). R §& D was 
also very important for ceramic and metallurgical engineers engaging 40% 
and 30% respectively. These fields however employed only a small propor- 
tion of Canada's engineers; .On.the other hand, inethe fivest1elds woicn 
jointly comprise 44% of Canada's engineering manpower, namely, civil, 
power, industrial, mining, and surveying, less than 6% of this manpower 
was primarily engaged in R & D activity. 


One-tenth of the architects were engaged in R & D. Architecture was 
the only major field where the proportion of personnel in management or 
supervision of R & D, research, and development was roughly comparable. 


It is interesting to compare these results with those published in a 
study by the Science Council of Canada(1), That study estimated that in 
1965, 14% of the Canadian scientists and engineers were employed in R § D. 
This figure can be compared to the percentages of scientists and engin- 
eers employed in R & D in a number of other industrial countries, (Figure 
4.6). From this comparison it appears that Canada has a much smaller 


(1) R.W. Jackson, D.W. Henderson, B. Leung; "Background Studies in 
Setence Policy: Projections of R and D Manpower and Expenditure", 


ore No. 6, Setence Council of Canada, Ottawa, Queen's Printer, 
69. 
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proportion of its scientific manpower engaged in R §& D than these other 
countries. This low percentage can be partially explained by the fact 
that Canada relies to a large extent on the research and development 
carried out by the parent companies of the American subsidiaries in Canada 
and consequently has found less need to develop domestic facilities for 
this purpose. However, if one includes the number of scientists and en- 
gineers who rank research and development as their second work function, 
it then appears that almost one-quarter of the scientists and engineers 
employed in Canada are involved in some aspect of R §& D. 


TABLE 4.16 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Field of Employment, by R & D Work Function 


Work Function 


Management or 
Supervision of 
R & D 


Field of 
Employment 


Research Deve lopment Total R & D 


Architecture 
Engineering 
Physical Sciences 


Life Sciences 


Social Science 


Other 


All Scientists 
and Engineers (@) 


(a) Includes field of employment 'not stated’. 


Source: Appendix Table II.7 
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FIGURE 4.6 


SCIENTISTS AND ENGINEERS EMPLOYED IN R & D 
By selected country as a percentage of total science and engineering 
Manpower in the specified country 


United States 
(1965) 


F.R. Germany 
(1961) 


Sweden 
(1964) 


United Kingdom 
(1965) 


France 
(1963) 


Japan 
(1965) 


Canada 
(1965) 


» 


Source: R.W. Jackson, D.W. Henderson, B. Leung; ''Background Studies in 
Science Policy: Projections of R and D Manpower and Expenditure", 


Study No. 6, Science Council of Canada, Ottawa, Queen's Printer, 
1969. 


77 


Because of the importance of R & D it is of interest to examine the 
characteristics of those engaged in this field. The 1967 Survey provides 
data on two aspects of scientific and engineering manpower in research 
and development; namely, their education and the sector in which they 
were employed. 


R & D activity absorbs a large proportion of the most highly educated 
scientists and engineers. It is the work function of almost one-half of 
the total national stock of manpower with doctorates in scientific or en- 
gineering fields and one-fifth of those with master's degrees. Only one- 
eleventh and one-sixteenth of those with a general B.A. or professional 
certification are involved in research and development respectively. 


Considering the propensity of the most highly educated scientists and 
engineers to work in R §& D, it is not surprising that they also predomi- 
nate in this work function. Of the 10,300 scientists and engineers 
engaged in research and development, 2,744, (26.9%), had doctorate degrees 
Onde 455.8125.0¢6) , Nad theiremaster's, “A further 1,257, (12.1%), had an 
Honours bachelor's degree while 3,633, (35.6%) a general degree. 


The predominance of highly educated manpower in R §& D is particularly 
evident in the research category where 41% have doctorate degrees, (Figure 
4.7). This proportion is especially significant when one notes that only 
8% of Canada's scientists and engineers have doctorates. Another 26% 
doing research have master's degrees. The development of new products and 
techniques is more dependent on scientists and engineers with bachelor's 
Or first protessional degrees. 64% are in this category. This is ‘to be 
expected since almost two-thirds of the development function is carried 
out by engineers, the majority of whom have bachelor's or first profes- 
Sional degrees. 


43% of the managers and supervisors of R & D have bachelor's or first 
professional degrees. However, a relatively large proportion as compared 
to other work functions have doctorates, 23%. It is interesting to note 
in connection with this work function that the managers and supervisors 
of R & D appear to have the highest level of experience of any group con- 
sidered. For example, 88% of these people had more than 10 years exper- 
ience. 70% of all scientists and engineers had had this much experience. 
Similarly, 40% had more than twenty years experience as compared to 28.5% 
et-the total group. 
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TABLE 


SCIENTISTS AND ENGINEERS 
By Field of Employment, 


Management or 
Supervision of Research 
R and D 


Field of Employment 


Architecture 
Engineering 
Physical Sciences 
Life Scrences 
Social Sciences 


Other 
(a). 


All Scientists and Engineers 


(a) Includes field of employment 'not stated! 


Source: Appendix Table II.7 
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2 ae NG 


EMPLOYED IN CANADA, 1967 
by R & D Work Function 


Percentages 


Other Work 


; 
Development Total R & D Functions 
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FIGURE 47 


SCIENTISTS AND ENGINEERS ENGAGED IN R. & D. IN CANADA, 1967 
By Work Function and by Level of Education 


Management or 
Supervision of R & D 


Research 


Development 


Professional 
Certification 

B.Aw Or ur irse 
Professional Degree 


B.A. Honours 


Master's 


Doctorate 


Source: 1967 Survey of Scientists and Engineers. 
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Primary industry, manufacturing and government agencies together em- 
ploy almost three-quarters of the scientists and engineers engaged in 
research and development. The educational sector employs another 14%, 
ninety per cent of whom are in universities. The remaining 12% work for 


a variety of organizations such as construction firms, utilities, or pro- 
fessionals services. 


The government sector employed almost half of the scientists and en- 
gineers who worked in a research capacity, (Figure 4.8). 36% were fed- 
eral government employees. Industry hired some 30% and education, 20%. 


FIGURE 4.8 


SCIENTISTS AND ENGINEERS EMPLOYED IN R. & D. IN CANADA, 1967 
By Sector of Employment 


Mn 
WZ 
MZ, 
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ae Industry 
Management or Supervision 


Of Ris G De 


aa Education 
Research 
Development Uf, Government 


Totalenk. Gey. 


Source: 1967 Survey of Scientists and Engineers. 
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Industry, under constant pressure to bring new products on to the market, 
predominated in the employment of scientists and engineers working in 

the field of development. Almost 90% of development manpower was employ- 
ed in the industrial sector, two-thirds in manufacturing. Some 9% of 

the development manpower worked for a government organization while only 
1% was employed in the educational sector. 


The ratio of managers and supervisors of R & D to actual R & D person- 
nel is significantly different in the educational sector as compared with 
either industry or government. In the educational sector there is about 
one manager or supervisor per twenty-two scientists and engineers actively 
employed in research or development. In both industry and government, the 
comparable ratio is 1:3. Thus, it would appear that with the less struc- 
tured and more individualised type of research in universities, overall 
management is not as essential as it is in industry. 


(v) Relationship Between Field of Study and Field of Employment 


Most Canadian scientists and engineers move from the educational 
system into the employed segment of the labour force. However, the 
correspondence between the field of study of the individual and the actual 
field in which that person takes employment is not always exact. The 
shift:may be between specialities within.a specific -discipline, or: pe- 
tween Specialities. in essentially different fields of employment.» The 
education-employment transition is influenced by many factors; for 
example, the specialized nature of higher education in some fields limits 
the flexibility of some students. Labour market conditions determine 
whether the student can in fact find employment in the field in which he 
has studied. Personal job preference may also result in a field of 
employment which differs from the field of study. While at present we 
do not know the relative importance of these factors, it is nevertheless 
important to at least consider the magnitude of the shift between special- 
ities for a number of reasons. Projections of manpower requirements and 
a consideration of their implications for education and training policy 
will need to adjust for these shifts between field of study and field of 
employment. Knowledge of this transition stage is essential for planning 


investment in university education and related programmes such as career 
counselling. 


The relationship between field of study and field of employment may 
be approached in two ways; first, on the supply side; second, by con- 
Sidering requirements. The supply approach considers the occupational 
distribution of those moving from the educational system into the active 
labour force. The requirements approach, on the other hand, looks at the 


mix of different fields of study in each occupation. We will consider the 
Supply approach first. 
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About four-fifths, (77.8%), of all scientists and engineers held 
employment in the same field in which they took their highest degree. 
The proportion however, varied between the major occupational fields, 
(Table 4.18). For instance, almost nine-tenths of those whose highest 
field of study was architecture were employed in that same field. Of 
those who studied engineering, 80% stayed in that field, 4% took employ- 
ment in the physical sciences and 4% in the social sciences. Those who 
took their highest degree in the physical sciences appeared to be the 
most flexible group, as only 58% of this group were employed in the 
physical science occupations. Thus one could argue that a degree in the 
physical sciences provides a wider range of employment opportunities than 
a degree in fields such as engineering or architecture which provide a 
more specific type of training. The relatively low percentage of employ- 
ment in the same field in which the education was received might also 
reflect a lack of employment opportunity in a particular occupation 1), 


Within any given scientific field of study, the proportion of those 
with highest degrees who are employed in that field exhibits some varia- 
tion between the regions of Canada, (Table 4.19). In general, the pro- 
portions are highest in the Prairies and lowest in Quebec and Ontario - 
the two provinces which together employ about two out of every three 
scientists and engineers. It may be that because of the numbers of 
scientists and engineers demanded in Quebec and Ontario, these two pro- 
vinces have to take a higher proportion of scientists and engineers into 
positions for which they are not specifically trained. The proportions 
may also reflect a greater willingness of scientists and engineers to 
accept employment in occupational fields for which they are not specifi- 
cally educated because of their desire to reside in the large metropolitan 
centres of Quebec and Ontario. Also, because of more complex industrial 
structures and practices in these two provinces, a large proportion of 
job functions within a given scientific or engineering occupation may be 
more complex, varied and multi-disciplinary, and provide greater scope 
for. those trained in other scientific'fields. 


a 


(1) It is posstble that the shift represents a movement back tnto a 
field in which the individual took a first degree. This could be 
the case tf the first degree differed in field of study from the 
highest degree. 
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TABLE 


SCIENTISTS AND ENGINEERS 
By Field of Study, 


Architecture 
Engineering 
Physical Sciences 
Life Sciences 
Social Sciences 


Other 


(a) Total includes those who did not state their field of employment. 


source: “Appendix Tabiev1V.3 
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4.18 


EMPLOYED IN CANADA, 1967 
by Field of Employment 


Percentages 


Field of Employment 


Life Sciences Social Sciences 
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TABLE 4.19 


SCIENTISTS AND ENGINEERS EMPLOYED IN FIELD OF STUDY 
FOR HIGHEST DEGREE AND RESIDING IN CANADA, 1967 
By Field of Study, by Regions 


Percentages 
Regions 
Field of Study Britten 
Architecture 92 96 SO: 5 
Engineering 86. 84. 83: | 


62 
Uy 
89. 
10% 


Dor 
69: 
68. 
PA 


Physical Scrences 


Life Sciences 


Social Sciences 


Jak Sj fy 4S) ey = 
CIC CO On Cac 


Other Sciences 


source: 1967 Survey of Scientists and Engineers, 


From the point of view of manpower requirements, it is of interest to 
consider the proportion of those presently employed in a given field who 
actually took. their highest degree in that field, (lavle 4.20). 


Of those employed in engineering, 91% had taken their highest degree 
in that field, 5% held a degree in the physical sciences and 1% in the 
social Sciences, 


Only 45% of those employed in the social sciences actually took their 
highest degree in that field; almost one-quarter held engineering degrees 
and 8% and 12% received their degrees in the physical and life sciences 
respectively. This low proportion of social science 'specialists' is in 
part a reflection of the relative newness of the field. «It 1s also 
perhaps an indication that this field of employment is more diversified 
than the other fields under consideration and can thus draw on sources of 
manpower trained in other fields. 
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(3) Geographical Distribution and Geographic Mobility 


(i) Geographical Distribution 


Inter-regional differences in economic structure and development have 
caused a regional distribution of scientists and engineers quite distinct 
from that of the general population distribution, (Figure 4.9). 


PIGURE | 4.9 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
By Region of Employment 


Atlantic 


Quebec 


Ontario 


Prairie 


British 
Columbia 


pals Pastrimiticn of Scientists and Engineers 


ea Population Distribution 


Source: 1967 Survey of Scientists and Engineers. 
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TABLE 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment, 


Architecture Physical Sciences 


Field of Principal 
Employment 


Architecture 
Engineering 
Physical ocLlences 
Live Sciences 
Social se1ences 


Other 


(a) Total includes those who did not state their field of study. 


source: Appendix Table 11.5 
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4.20 


EMPLOYED IN CANADA, 1967 
by Field of Study for Highest Degree 


Field of Study 
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Two regions, Ontario and British Columbia, have a larger than 
proportionate share of the country's scientists and engineers. 


Ontario's estimated 31,345 scientists and engineers comprised 45.3% 
of the national stock, while the province's share of the population was 
only 35%. In British Columbia, the distributional differences were not 
as marked. While 9.8% of the scientists and engineers were employed in 
this province, 9.3% of the population lived there(1), 


The prairie region was the residence of almost 17% of the population 
and the area of employment of some 16% of the survey group. 


Quebec and the Atlantic provinces, on the other hand, employed a 
disproportionately small share of Canada's scientists and engineers - 
particularly the latter which absorbed 5.7% of scientific and engineering 
manpower but 9.7% of the population. 


As may be expected there are also marked variations in a region's 
share of the nation's scientific and engineering manpower between 
different fields of employment, (Table 4.21), due largely to inter- 
regional differences in economic structure. Thus the Atlantic and Prairie 
provinces, and British Columbia, account for a larger percentage of life 
scientists than scientific and engineering manpower in general, indicating 
the relative importance of primary industry - agriculture, forestry and 
fisheries in the Atlantic provinces and British Columbia, and agriculture 
inithe Praities:. 


Similarly, Ontario's share is largest in the case of social and 
physical scientists reflecting the concentration of government, education 
and secondary manufacturing in that province. The relative concentration 
of engineers and architects in Quebec reflects the considerable expansion 
of the hydro-electric industry in the sixties and especially in the case 
of architects, the building boom associated with Expo '67. 


Provincial variations in the more specialized occupations of engineering 
and scientific manpower are relatively marked. They occur largely in 
occupations attached to industries in which provinces tend to have a 
comparative advantage. In Prince Edward Island and Saskatchewan, for 
example, agricultural scientists and biologists comprised a larger 


proportion of the provinces' scientific work force than was the case in 
other provinces. 


ee re Pe Sn ek Os ee eee le 


(iy Percentages for population and Setentists and Engineers in British 
Columbia tnelude the Yukon and Northwest Territories. 


aL 


In New Brunswick and British Columbia a relatively larger proportion of 
the scientists were engaged in forestry; in Quebec and Ontario, in chemis- 
try; and in Alberta, in petroleum engineering and geoscience. Manitoba 
had a relatively larger proportion of its scientific work force employed 
in social work than did other provinces. 


Some occupations are concentrated in regions in which specialized in- 
dustries are located. For example, while 45% of all the engineers were 
employed in Ontario, the province accounted for 78% of ceramic engineers, 
71% of all textile engineers and 93% of all nuclear engineers in Canada. 
Similarly, Quebec employed about 26% of all engineers and close to half 
of all transportation engineers. As would be expected, marine engineers 
were more heavily concentrated in the Atlantic provinces and British 
Columbia; geological engineers and scientists in the Prairies and forestry 
Sclencrsts an the Pact ficeéregion. 


IMeradtsctrivutron Of SCrentists and engineers by place or city of 
employment clearly indicates the attractiveness of large metropolitan 
areas for these personnel and the industries employing them, (Table 4.22). 
The five largest metropolitan areas, representing 32.4% of Canada's popu- 
lation in 1966, employed 47% of all scientists and engineers. 


Toronto was the area of employment of the largest number of scientists 
and engineers in Canada in 1967; 11 thousand, (15.9%). 


14% of Scientists and Engineers were employed in Montreal while Ottawa 
(7.3%), Vancouver (6.3%) and Winnipeg (2.9%) together accounted for another 
16.5%. 


(ii) Geographical Mobility 


In 1967, some 18,700 scientists and engineers were employed outside 
of their province of secondary school graduation, (Table 4.23). This 
represented 31.7% of the 58,945 scientists and engineers who completed 
high school education in Canada 1), This proportion is consistent with 


(1) This proportion understates the inetdence of mgration since some 
of those employed elsewhere prior to the survey may have taken up 
employment in thetr province of secondary school graduation at the 
time of the survey. In addition, the most mobile elements of the 
setentists and engineers are probably over-represented among the 
non-respondents to the survey because of the difficulty of obtaining 
thetr new addresses. 
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TABLE 


SCIENTISTS AND ENGINEERS 
By Field of Employment, 


Field of Employment 
Atlantic 
Architecture 
Engineering 
Physical Sciences 
Dates ectences 


Social Sciences 


Others. 


All Scientists and Engineers 


(a) Includes Yukon and North West Territories 


(b) Includes field of employment 'not stated' category. 
(c) Totals may not add to 100.0 because of rounding. 


Source: 1967 Survey of Scientists and Engineers. 
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4.21 


EMPLOYED IN CANADA, 1967 
by Region 


F ee: British 
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45.0 
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TABLE 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment, 


Architecture Toronto 
Engineering Toronto 
Aeronautical Toronto 
Ceramic Toronto 
Chemical Montreal 
Cary Toronto 
Electronics Montreal 
Power Toronto 
Geological Calgary 
Industrial Montreal 
Marine Ottawa 
Materials Montreal 
Mechanical Toronto 
Metallurgical Toronto 
Mining Toronto 
Nuclear Ontario- 
Other* 
Petroleum Calgary 
Surveying Montreal 
Textile Ontario- 
Other* 


Transportation Montreal 
Physical Science 

Chemistry Toronto 

Atm., Hydro., Litho. Calgary 

Mathematics Toronto 

Physics Ottawa 
Life Science 


Agriculture Ontario- 
Other* 
Biology Ottawa 
Forestry Ontario- 
Other* 
Veterinary Ontario- 
Other* 


Social Science 


Ec. and Stat. Montreal 
Psychology Ottawa 

Sociology Toronto 
Social Work Toronto 


*Excludes all metropolitan and major urban areas. 


Source: 
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RESIDING IN CANADA, 1967 
by Place of Employment 


Place of Employment 


Thiga 


Second 


Place 


Montreal 055 Vancouver Sel 
Montreal G5 Vancouver OTs 
Montreal 0.9 Ottawa USF 
Hamilton 9.9 Montreal 520 
Toronto 16.0 Vancouver Deke: 
Montreal 14.4 Vancouver oa 
Toronto B72 Ottawa 10.9 
Montreal | ee | Vancouver lie 
Quebec 18.0 Toronto 3350 
Toronto Pons Quebec 10.6 
Vancouver 14.8 Halifax L359 
Toronto TI S2 Vancouver L620 
Montreal Fox4 Vancouver Or 
Montreal 10.4 Ottawa Se 
Vancouver oo Montreal ie 
Peterborough 34.8 Toronto ooo 
Edmonton LO a7, Toronto 1026 
Ottawa Me pepe Quebec 8.8 
Montreal 20.4 Kingston 19.6 
Quebec i yee Toronto Lees 
Montreal | by ee Ottawa Lee 
Toronto Lotz Ottawa i a 
Quebec 1 ea | Montreal 10.8 
Toronto 15-6 Montreal 1150 
Saskatchewan- Alberta- 

Other* 8.9 Other* eds 
Toronto TRS Montreal 7.5 
British Columbia- 

Other* ie ps Montreal LOe5 
Quebec- . 

Other* 13.5 Ottawa Gao 
Toronto £529 Ottawa 14.8 
London 12.0 Toronto Pies 
Ottawa 145 Montreal TG 


Vancouver heres, Winnipeg 123 
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TABLE 4.23 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 - 
Interprovincial Mobility 


Geographic Mobility of Scientists and Engineers 


provruce Number Graduated Number Employed Net Movement 
(S.S.G.) (a) (New) (2) - (1) 


Newfoundland 


Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 


British Columbia 


(a) Secondary School Graduation 


(b) The Slight discrepancy between the graduated and employed totals, which 
should be identical, is due to differences in the magnitude of their res- 
pective 'not stated' groups. 


Source: Appendix Table II.9 
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the findings of Dyck in 1964 that 39% of the 1955 class of science and 
engineering graduates from Canadian universities were employed Brie of 
their home province (i.e. province of secondary school graduation) : 
Dyck's proportion falls to 32.2% if we exclude those moving abroad. 
Dyck's study also indicates that engineers are more mobile than scien- 
tists, for whereas 40% of the former were employed outside of their home 
province, only 33% of the scientists were so employed ‘ 


Ontario is the most popular province of destination of those scien- 
tists and engineers who leave their home province to hold employment 
elsewhere in Canada. This is readily apparent from Figure 4.10 which 
illustrates the general pattern of mobility between province of secondary 
school graduation and that of current employment. The numbers in the 
circles on the map represent the percentage of scientists and engineers 
who graduated from secondary school in that province who were also 
employed there. The "solid" and "dashed" lines represent respectively 
the principal and second most important province of destination of those 
who left their province of secondary school graduation. For example, in 
the case of Newfoundland, 58% of those scientists and engineers who 
graduated from high school in that province were also employed there in 
1967. Of those who left the province for employment elsewhere in Canada, 
the two largest groups, comprising 19% and 9% of all scientists and 
engineers who graduated in Newfoundland, went respectively to Ontario 
and Prince Edward Island. 


Ontario was the principal destination of scientists and engineers who 
graduated in each of the other nine provinces and moved to employment 
elsewhere in Canada. Quebec was the principal destination of those 
leaving Ontario and the second most important province of destination of 
those leaving Nova Scotia, New Brunswick and British Columbia. Newfound- 
land, Manitoba, and Saskatchewan were neither principal nor second most 
important provinces of destination of movers from any province. 


Of the 18,700 movers, 42.5% went to Ontario, 21.5% to Quebec and 11.1% 
and 10.1% to Alberta and British Columbia respectively. The distribution 


(1) D. Dyck, "The Geographic Mobility of the 1955 Class of Graduates from 
Canadian Universities tn Setence and Engtneering"; Program Develop- 
ment Service, Department of Manpower and Immigratton - Queen's 
Printer, Ottawa 1967, page 20. 


(2) Ibtd., pages 19-20. 
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of movers by province of destination is broadly similar to the provincial 
distribution of scientists and engineers employed and residing in Canada. 

A comparison with the distribution of movers by province of secondary 
school graduation illustrates the extent to which Ontario and Quebec 
benefit from these interprovincial movements at the expense of the Atlantic 
provinces and Manitoba and Saskatchewan, (Table 4.23). 


It is interesting to note that Quebec retains a higher percentage, 85% 
of the scientists and engineers graduating from secondary school in that 
province, than does Ontario (82%) or any of the other provinces. This 
high retention rate is due partly to the linguistic and cultural 
differences between Quebec and the other provinces. British Columbia 
retains two-thirds and Alberta and Newfoundland about three-fifths of the 
scientists and engineers who matriculated in their respective provinces. 
New Brunswick, Manitoba and Saskatchewan were only able to retain one- 
third of the scientists and engineers who received their secondary 
education in their respective provinces. Prince Edward Island had the 
lowest retention rate, 23%. Besides cultural and linguistic factors which 
we alluded to in the case of Quebec, the retention rate will be influenced 
by the availability of challenging and well-paying job opportunities as 
well as the adequacy and quality of facilities for the training of 
scientists and engineers. 


The movement between province of secondary school graduation and 
province of employment is not always direct. Some scientists and 
engineers leave their province of secondary school to pursue higher 
education elsewhere in Canada. As a result, many take up first and 
subsequent employment in their province of university graduation. 


In the 1967-68 session, 18,400 students, 7.5% of total enrolment, 
were attending a university outside their province of residence 1)., 


While approximately 30% of those who moved went to Ontario; New 
Brunswick, Quebec and British Columbia each attracted approximately 13% 
of the total (Table 4.24). 


(1) "Survey of Higher Education 1967-68", D.B.S. Catalogue No. 81-204. 
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TABLE 4.24 


CANADIAN STUDENTS STUDYING IN CANADA 
OUTSIDE HOME PROVINCE, 1967-1968 


, Number of Canadian 
: Number of Canadian 
Province Students from Out- 
Students : ; 
Side Province 


Newfoundland 4,410 
Prince Edward Island T2911 
Nova Scotia 9,607 
New Brunswick 7,483 
Quebec 78,064 
Ontario LD Od 
Manitoba 12,455 
Saskatchewan P2725 | 
Alberta 1S3873 


British Columbia 27,076 


Canada 245, Gol 


Source: survey of Higher Education: D.B7S. Cat. Noy 6iec04- 
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Maritime students had by far the greatest tendency towards mobility 
(Table 4.25). Of all the students who reported their residence as the 
Maritimes, 18% chose their university outside of the Atlantic region. 
Students whose home province was British Columbia were least likely to 
mvoratearor UNniVersity . 


TABLE 4, 25 


STUDENTS MOVING FROM HOME PROVINCE 
FOR UNIVERSITY EDUCATION - CANADA, 1968 


Maritimes 

Quebec 

Ontario 

Prairies 

British Columbia 


Source: Survey of Higher Education , 
D.B.S. Cat. No. 81-204. 


It is interesting to note that compared to total enrolments, both New 
Brunswick and Nova Scotia had very high proportions of non-resident stu- 
dents, 31% and 27% respectively. 


(4) Earnings 


Education, age, experience and labour force status are all personal 
characteristics which collectively contribute to the determination of an 
individual's earning capacity. Exogenous factors such as employment 
opportunities are no less important. In this section, the relationship 
between earnings and a number of the most relevant variables are investi- 
gated in detail. 


LOZ 


(i) Earnings by Employment Status 


In each field of employment, the median earnings of the self-employed 
exceed or at least equal that of those working for an employer, (Figure 
4.11). This finding 1s consistent: with) the expectation that higner 
earnings accrue to the self-employed as a partial compensation for some 
of the risks involved in the entrepreneurial aspects of self-employment. 


FIGURE 41! 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
fedian Earnings by Field of Employment, by Labour Force Status 


Architects 


Engineers 


Physical Scientists 


Life Scientists 


Social Scientists 


ees] Employee (thousands of dollars) 


ee Self-Employed 


Source: Appendix Table II.10 


103 


The largest disparity in median earnings occurs in the field of arch- 
itecture where the self-employed earn on average $4,200 more than the 
employees. This fact is particularly significant as almost half of the 
architects are self-employed. 


The self-employed engineers tended to earn as much as the self- 
employed architects, however, as the employee-engineer earned more than 
a comparable architect, the difference in earnings between employee and 
self-employed was less, but still substantial, $3,750. 


Monetary advantage to self-employment in the social sciences is on 
average $2,200, while in the life sciences it is virtually non-existent 
as both self-employed and employees have median earnings of $10,000. 


The dispersion of earnings is greater among the self-employed than 
among the employees. Median earnings of the scientists and engineers 
working for an employer vary from $8,400 for the 1,244 social workers to 
$12,300 for the 847 metallurgical engineers. Median earnings of the 
self-employed however, range from a low of $10,000 for those employed 
in agriculture to $20,000 for electronics engineers, (Appendix Table 
1 Es eal 0) is 


(ii) Earnings by Province 


Variation in earnings among the provinces reflect such factors as 
differences in industrial structure, employment opportunities and cost 
of living. Thus across Canada the median earnings of scientists and 
engineers vary from a low of $8,800 in Prince Edward Island to a high of 
$11,000 in Ontario and Quebec. Regionally, median earnings are lowest 
in the Atlantic provinces, $10,000, somewhat higher in the Prairies, 
$10,368, and highest in Quebec and Ontario, $11,000. British Columbia 
ranks in the middle with median earnings of $10,380. 


Earnings provincially (or regionally) do not vary consistently among 
tne-~ditferent 11elds of employment; (Appendix Table II.11)«. The greatest 
variation is evident in the social sciences where the lowest median 
earnings (those in ithe Atlantic region) are 75% those of the highest 
earnings (those reported in Quebec). The least variation occurs in the 
Diysical sciences. 


Employment in the province of Quebec yields the highest median ear- 
nings to engineers, physical and social scientists. The highest median 
earnings to life scientists occur in the province of Manitoba. 
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(iii) Age-Earnings Profiles 


The age-earnings profile of the managerial and professional occupations 
is characteristically upward sloping unlike the rather flat age-earnings 
curve of the unskilled and semi-skilled. This upward trend in earnings 
with age is particularly evident in the scientific and engineering occupa- 
tion, (Figure 4.12). Earnings rise most rapidly in the younger age groups 
reflecting the benefit of experience on-the-job. 


Median earnings of architects peak at a relatively young age, between 
40-44, Engineers, on the other hand, appear to earn the most in the age 
group 50-55. The earnings in the scientitic fields peak atsa,latereave. 
For the physical and social scientists, earnings reached their maximum 
between the ages of 55-59. Greatest median earnings of the life scientists 
accrued to those between the ages of 60-64. 


In each field of employment, except architecture, there appears to be 
a leveling off or actual drop in earnings in the late 40,s or Carly eoC sc. 
However, in the age group 45-49 for engineers and 50-54 for the scienti- 
fic fields, there is a. substantial increase im the medianpeapiiigo sere 
ported. This most likely reflects a shift 1nto theshignerspaying, admin. 
istrative positions in these age groups. 


(iv) Earnings, Age and Level of Education (2) 


The marginal benefit accruing to scientists and engineers with doc- 
torate degrees over those with bachelor's is considerable and increases 
Significantly with age and experience; (Figure 4713) 0 Ine averace dit- 
ference in earnings between these two levels of education is greatest in 
the life sciences, $3,080, and in the physical s¢iences.9>2,700..) Ie 
differences for engineers and social scientists are smaller but still 
substantial, $2,100 and $2,060 respectively. 


(1) J.R. Podoluk, Incomes of Canadians, Dominton Bureau of Statistics; 
Ottawa, 1968, page 83. 


(2) The relationship between earnings, years since B.A. graduation and 
level of education ts similar to the age-earnings-education pattern 
and consequently has not been considered separately. 


FIGURE 4.12 


SCIENTISTS AND ENGINEERS WORKING FOR AN EMPLOYER 
Median Earnings by Field of Employment, by age 


$ '000 
15 
Architecture 
10 
6 
20 30 40 50 60 age 


20 30 40 50 60 age 


20 30 40 50 60 age 


Sources eappenaix Table it.12 
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FIGURE 4.13 


SCIENTISTS AND ENGINEERS WORKING FOR EMPLOYERS, 1967 
Median Annual Rate of Earnings by Field of 
Employment, Age and Level of Education 


$ '000 $ "000 
20 : é 
Engineering Physical Sciences 
15 
Doctorate Doctorate 
- ay 
Bachelor Bachelor 


0 25 80° 35°50 45" (50,55. 460 56. 95°30 Bee ho esr soe Soe 
age age 
1 
3 Us &5 NOOO 
20 
Life Sciences Social Sciences 
i 
Doctorate 
Doctorate ‘ 
: ee 
Bachelor 
5 Bachelor 


20°25 30 35 BO 4S 60. 65.60 20 25:30 35 BO hee 60 Gorey 
age age 


Source: Appendix Table II.12 
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In both the physical and life sciences, the greatest difference in 
earnings occurs between the ages of 50 and 54 where those with a doctorate 
earn approximately $5,400 more per annum than those with a bachelor's 
degree. The advantage of a doctorate in engineering or the social sciences 
is most evident in the age-group 45-49 where engineers receive about 
$3,800 more with a Ph.D., and the social scientists, $3,140. 


The monetary advantage of a master's degree (as compared to a bachelor's) 
is not as consistently obvious as it is in the case of a doctorate degree. 
The median earnings of master's-life scientists are greater than those 
with bachelor's in seven of the eight age-groups between 25-65. For 
Master’ S-encineers, the earnings are greater in Six, of the eight groups. 
However, sDOtNwinathe social scrences and the physical. sciences. in five 
of the eight groups, the median earnings of master's degree holders are 
less than those with a general bachelor's degree. 


This finding can be partially explained by differences in work func- 
tion between those with a bachelor's and those with a master's degree, 
(Table. 4.26)4 

TABIES 426 


SCIENTISTS AND ENGINEERS WORKING FOR EMPLOYERS 
Median Earnings by Work Function, by Level of Education 


Bachelor's Degree Master's Degree 
Work Function 
25 


Admin. Management 28 $13,000 $13,800 
Supervision 13 11,000 7 
Research 3 9,870 14 
Teaching 6 8,400 18 


Source: Appendix Table I1.13 


There is a higher proportion of bachelor's degree scientists and engineers 
(41% as compared to 30% of the master's holders) in the high-paying func- 
tions of administration and supervision. Also, in research, where 14% 
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of the master's-scientists and engineers are employed, this group repor- 
ted lower median earnings than 3% of the bachelor's group also working 
in this capacity. 


(v) Female Earnings 


The female earnings reported were consistently lower than those of 
their male counterparts (Table 4.28). Part of this variation reflects 
the fact that more women work part-time and this tends to lower their 
median earnings. However, even taking this factor into account, the 
earnings gap is still considerable. For example, there is a $4,000 dif- 
ference in the median earnings of men and women in the social sciences. 
In a field such as social work, where two-thirds of the employees are 
women, the one-third male group has median earnings of $1,800 above 
those of the female group. Other fields produce similar though less 
divergent results. Women in the life sciences earn approximately $2,600 
less than the men and in the physical sciences, $2,800 less. 


On average, median earnings of women in the sciences and engineering 
are 71% that of the men. This can be compared to thersituation ane ol 
when average earned income per female in the labour force was only 49% 
of the equivalent average for the male labour force (1) , 


One would expect this male-female earnings differential to be deter- 
mined by differences in such factors, as level of educavicon wexpersence, 
sector of employment and work function. From the 1967 survey data we 
can comment on two of these variables; namely, education and work function. 


For each level of education, the median earnings of the female group 
were less than those of the male group (Table 4.27, Figure 4.14), how- 
ever, the difference is less the higher the level of education. At the 
doctorate level the difference in median earnings is $2,552, while at a 
bachelor's level it is $3,460. 


Also, if one compares the percentage distribution of the female scien- 
tists and engineers by level of education with the male group, it can be 
seen that the female group has a greater proportion of post-graduate de- 
grees than does the male group (Table 4.28). Thus it appears that women 
do not earn less than men in the scientific and engineering fields for 
reasons of lower educational qualifications. 


aR nein ee a a a se es 


(1) J. R. Poduluk, Earnings and Education, D.B.S., 91510. 
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FIGURE 4.14 


SCIENTISTS AND ENGINEERS IN CANADA, 1967 
Median Earnings by Sex and Level of Education 


Professional Certification 


Bachelor or First 
Professional Degree 


Bachelor Honours 


Master's 


Doctorate 


S) 10 


Male ee (thousands of dollars) 


Female a 


Source: 1967 Survey of Scientists and Engineers. 
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TABLE 4.27 


SCIENTISTS AND ENGINEERS EMPLOYED IN CANADA, 1967 
Median Earnings by Field of Employment, by Sex 


3 : Female 
see rate in Median as % of 
E i Mal 


Engineering ; $11,248 
Physical 

Sciences ‘ 11,100 
Life | 

Sciences 4 10,000 
Social 

Sciences : 11,800 


All Scien- 
tists and 
Engineers 


(a) 


(a) Includes 'Other Fields' and 'Not Stated' categories. 


Source: 1967 Survey of Scientists and Engineers. 
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TABLE 4.28 


SCIENTISTS AND ENGINEERS WORKING FOR EMPLOYERS IN CANADA, 1967 
Median Earnings by Level of Education 


Male Female : , : 
Short ee 7 Oe ee Median Earnings Difference 


Level of Education and Engin- | and Engin- in Median 
Earnings 


eers - % eers - % 


Professional 
Certification $11,248 


Bachelor 10,600 
Bachelor (Honours) 11,000 
Masters del ZOO 


Doctorate Ze Siz 


peurce: 1967 Survey of Scientists and Engineers. 


A prime determining factor in the male-female earnings differential 
appears to be related to differences in work function. 40% of the male 
scientists and engineers work in an administrative, managerial, or 
Supervisory capacity. Only 20% of the female group participate in these 
high-paying 'executive' functions. Discontinuous work experience may 
prevent women from moving into these higher paying positions of more 
senior responsibility 1), Women concentrate more in teaching, counselling 
and case work, and the median earnings of these work functions are all 
below the average of $10,900 for all functions, (Table 4.29). 


Nt en eg 


(1) Jenny R. Podoluk, Incomes of Canadians, 1961 Census Monograph, 
Domitnton Bureau of Stattsttes, Ottawa, 1968, page 69. 
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TABLE 4.29 


SCIENTISTS AND ENGINEERS WORKING FOR EMPLOYERS IN CANADA, 1967 
Median Earnings by Work Function, by Sex 


of all Male % of all Female 
Work Function Scientists Scientists and Median Earnings 
and Engineers Engineers 


Administration, 
Management : ‘ $1-534700 


Supervision ; ; 11,000 


Research : : 10,500 


Teaching : : 9,600 


Counselling, 
Case Work : ‘ 7,800 


Source: 1967 Survey of Scientists and Engineers. 


(vi) Earnings by Immigration Status 


The median earnings of landed immigrants from the United States are 
greater than the median earnings of either Canadian citizens or landed 
immigrants from other countries in three of the four fields of employ- 
ment, (Table 4.30). 


While we have no data to help explain this finding, it is most likely 
that the difference is caused by differences in education, experience, 
work function and sector of employment. It is possible that a number of 
the U.S. landed immigrants hold high-paying administrative and super- 
visory positions with American subsidiaries in Canada. 


PS 


(vii) Earnings by Sector of Employment 


The median earnings of the scientists and engineers do not vary sub- 
stantially among the different sectors of employment, except in the case 
of those employed in health and welfare organizations, (Table 4.31). 


TABLE 4.31 


SCIENTISTS AND ENGINEERS WORKING FOR EMPLOYERS IN CANADA, 1967 
By Sector of Employment, by Median Earnings 


Sector of Employment Number Reporting Median Earnings 


Industry $11,500 
Manufacturing LE LGO 
Construction Firm 12,000 
aroansseUTo.OL ory. 11,800 
Communications Org. 10,900 
Utility 11,600 
Trade Outlet 11,820 
Financial Institution 12,000 
Health or Welfare Org. 8,472 
Professional Serv. 10,800 
Other Org. or Services 11,028 
Education 105,270 
Government 10,500 
Not Stated 10,000 
All Sectors 10,950 


Source: 1967 Survey of Scientists and Engineers. 
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TABLE 


SCIENTISTS AND ENGINEERS WORKING 
Median Earnings by Field of Employment, 


Landed Immigrants 


United United 
States 


Kingdom 
145 
107 
108 
75 


Source: 1967 Survey of Scientists and Engineers. 


Field of Employment Canadian 


Citizens 


Engineering 
Physical Sciences 
Life Sciences 


Social Sciences 


215 


4.30 


FOR EMPLOYERS IN CANADA, 1967 
Citizenship and Immigration Status 


Median Earnings 


Landed Immigrants From 


Canadian 
' Other Citizens United United Other 
Countries States Kingdom Countries 


241 $11,300 $17,000 $11,000 
235 11,000 11,800 10,300 
66 10,000 9,977 10,000 
90 10,950 13,200 10,000 
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Employees in the latter sector reported median earnings of about $2,500 
less than the median of $10,950 for all the scientists and engineers. The 
difference in earnings is most likely related to the fact that a large 
proportion, one-third, of those employed in health and welfare organiza- 
tions do counselling and practical case work, and this type of work func- 
tion received the lowest median earnings of all work functions. While 
the earnings of those in the educational sector are somewhat lower than 
the average, the earnings of those employed specifically in universities 
is above the average. Similarly, the median earnings of all those em- 
ployed in government agencies is $10,500 as compared to an overall median of 
$10,950. Federal government employees, however, reported median earnings 
of $11,000. 


Earnings by sector of employment vary somewhat more within the diff- 
erent fields of employment, (Table 4.32). 


TABLE 4.32 


SCIENTISTS AND ENGINEERS WORKING IN CANADA, 1967 
Median Earnings by Sector of Employment, by Field of Employment 


Median Earnings by Field of Employment 


Sector of All 
Employment eee oe Physical Life Social Scientists 
& g Science Science Science and 
Engineers 
Primary Industry $12,000 $11,500 S122180 $11,500 
Manufacturing 11,000 11,000 10,400 1,500 LE 1.3160 
University 10,950 14500 Tb,.900 11,660 11,506 
Federal Government 11,800 11,200 10,500 10,792 11,000 
All Sectors 11,248 11,000 10,000 10,800 10,950 


Source: 1967 Survey of Scientists and Engineers. 
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(viii) Earnings and Work Function 


The median earnings of the scientists and engineers vary considerably 
depending upon the type of work functions performed, (Table 4.33). High- 
est median earnings, $13,700, were reported by those who functioned pri- 
marily as administrators or managers. Managers and supervisors of R §& D 
ranked second with median earnings of $13,500. Not surprisingly, indus- 
trial and management consulting were also highly remunerative work func- 
tions with median earnings of $12,120. Counselling and case work pro- 
duced the lowest median earnings, $7,800. 


Earnings for each work function also differed among the major fields 
of employment, (Table 4.33). 


Work functions vary in both the responsibility level and technical 
skill required for their performance. Each function requires individuals 
with different educational qualifications, experience and ability. These 
differences in requirements are in turn reflected in earnings differen- 
tials between work functions. By ranking educational level, years of 
experience and median earnings for the major work functions (Table 3.34) 
it was possible to consider the relative importance of two of these var- 
Paves iiietelacion co) the median earnings of the scientists andyengineers. 


It is interesting to note that the differences in earnings by work 
function appear to be related more to differences in experience rather 
than differences in education. For example, the percentage of post- 
graduate degrees held by scientists and engineers working in development 
is the same as that in administration and management. The earnings dif- 
ferential, however, is substantial. Median earnings for the former is 
$10,000 and for the latter, $13,700. There is a similar disparity in the 
amount of experience of the members of the two groups. 60% of the scien- 
tists and engineers in development had more than ten years experience 
while 86% of administrators and managers had this same experience. A 
similar relationship between earnings differential and years of experience 
is also evident for the other work functions. 


This section has considered in detail the characteristics and deploy- 
ment of scientists and engineers in Canada. The next chapter investigates 
in a similar manner various other types of highly qualified manpower in 
the fields of health, law and education. 
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TABLE 


SCIENTISTS AND ENGINEERS WORKING 
Median Earnings by Field of 


Field of Employment Administration 


Supervision 
and Management P 


Engineering $11,400 | SLi. 700 
Physical Science 15,000 12,000 


Life ocrence 10,700 , 9,600 


Social Science 133700 9,000 


All Scientists and Engineers 


(a) Architects have not been included in this table because of the small 
numbers involved in some of these work functions. The two major fun- 
ctions of architects are (1) administration and management (function 
of 20%) and (2) design (prime function of 40%). Median earnings in 
the former were $12,600 and in the latter, $9,750. 


source: Appendix Table II.13. 
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4.33 


FOR EMPLOYERS IN CANADA, 1967 
Employment, by Work Function (a) 


Work Function 


Industrial or 
Management Research Teaching All Functions 
Consulting 


$12,250 $10,200 $11,248 


$10,300 


11,000 11,000 10,500 11,000 


10,000 10,500 10,200 10,000 


12,850 10,700 


10,400 10,800 
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TABLE 


SCIENTISTS AND ENGINEERS WORKING 
Work Function by Education, by 


Work Function % of Post- 
Graduate Degrees 


Research 
Teaching 


Management and Supervision 
of R & D 


Development 


Administration and Management 


Design 
Supervision 
Sales 


Production Operation and 
Maintenance 


Source: 1967 Survey of Scientists and Engineers. 
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4.34 


FOR EMPLOYERS IN CANADA, 1967 
Experience, and by Median Earnings 


% With More 
Than 10 Years 
Experrence 


$10,500 
9,600 


13,500 
10,000 
13,700 

9,750 
11,000 
10,500 


10,000 
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CHAPTER 5 
HEALTH, LAW AND EDUCATION MANPOWER 
I. JIntroductron 


In this chapter basic information is assembled on highly qualified 
manpower in the health occupations, in the legal profession and in 
education. The data is from several sources; differences in coverage 
arise therefore, as well as certain differences in the definitions used. 
Some of the tables, for example, refer to slightly different populations 
for the same type of manpower. In each case, however, the source of 
the material is identified and an explanation given of the difference. 


The approach in this chapter is in principle the same as that taken 
in Chapter 4 except that were data is sparse or non-existent the 
corresponding analytical section is either smaller or omitted entirely. 
The following aspects are examined for each occupation: 


(1) the total resources of highly qualified manpower in 
the occupation; 


(2) the overall utilization of manpower in the occupation; 


(3) the geographical distribution and mobility of manpower 
in the occupation within Canada; 


(4) the earnings of manpower in the occupation. 
II. Health Manpower 


At the 1961 Census, 140 thousand persons were described as "health 
professionals". This corresponds to about 22% of the professional and 
technical class of census occupations. The largest single group was 
nurses followed by physicians and surgeons, pharmacists, dentists, and 
several other smaller professional groups, e.g. optometrists, (Figure 5.1). 
By 1969 the share of nurses in the above occupations taken as a group 
had increased from 67% to 75%. The increase in this share is a continua- 
tion of a trend observable over the last 70 years; since 1900, the 


nursing profession has expanded rapidly compared to other health occupa- 
tions, (Figure 5.2). 
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The ratio between health professionals and the population over time 
also gives a picture of their relative size and their rates of growth. 
In 1961, there were many more nurses per head of the population than any 
other group, (Table 5.1). Even so, the ratio of nurses to population has 
declined faster than that for any other group since 1961. 


TABLE 5.1 


HEALTH PROFESSIONAL-POPULATION RATIOS 
IN CANADA, 1961 AND 1969(@) 


Professional-population Ratio 


Occupations 1961 1969 


Nurses 

Physicians and Surgeons 
Pharmacists 

Dentists 

Optometrists 


(a) Since the 1969 figures are not based on a Census there is not a 
strict comparability with the 1961 figures. 


Sources: ©1961; Census of Canada, 1961 
1969: Chapter 5, see section on relevant occupation. 


III. Physicians and Surgeons 


(1) Resources 


At the beginning of 1969 there were estimated to be about 28 thousand 
physicians and surgeons active in Canada(1). This is 7 thousand more 


(1) Estimate from the Department of National Health and Welfare. This 
total ts larger than the one given in Table 5.2 because tt includes 
juntor intern physicians who were not tabulated tn the Department 
of Wattonal Health and Welfare data used in thts report. Thus a 
Lower total - 26,909 - is used in this report as the baste stock 
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FIGURE 3.4 


PROFESSIONAL MANPOWER IN SELECTED HEALTH OCCUPATIONS, 1961 AND 1969 
By Size of Group 


Percentages 


an 


LUptometrists | 


LOnfomertrists | 


Nurses Nurses 


Source: ''Health Manpower Inventory, 1969", Department of National 
Health and Welfare. 
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PIGURGo.2 


EMPLOYMENT IN SELECTED HEALTH OCCUPATIONS, 1901-69 


Number Employed 


Nurses 


Physicians §& 
Surgeons 


Medical § Dental 
Technicians 


Source: "Health Manpower Inventory, 1969", Department of National 
Health and Welfare. 
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than at the 1961 Census and is slightly above the number expected - on 
the basis of an assumed continuation of certain observed trends in 
physicians supply - by the Royal Commission on Health Services which 
reported in 1964 . The physician-population ratio has improved 
gradually over the last three decades, (Table 5.2), and this improvement 
is continuing. This ratio is at best only a crude guide in comparing the 
adequacy of the supply of physicians over a period of time; nonetheless 
on this measure the supply of physicians in Canada has improved between 
1961 and 1969 at a faster rate than in /the- period 195!-61 sand the 
physician "service" might be said to be above that expected by the Royal 
Commission for 1969, 


Lass 


In 1969, 61.7% of active physicians were under 45 years of age com- 
pared with 64% in 1961, (Figure 5.3). This represents a slight check in 
the trend towards a younger stock of physicians established since 1941. 
Physicians also appear to remain longer in practice than many other pro- 
fessionals; over 5% were still practising beyond age 65 compared with 
only 1.6% of university teachers and 1.5% of scientists and engineers. 


(ii) Sex 


The share of females in this profession has risen from 2.6% of the 
total in 1911 to nearly three times that proportion (6.8%) in 1961, 
(Figure 5.4). Since 1961, the share of females in the total of medical 
graduates has risen from 6.6% to about 10% in 1967-68. 


(1) eont'd 


figure. There are, tn fact, two sources of information on the stock 
of phystctans and surgeons; the Department of National Health and 
Welfare are currently examining one source - namely the stock data 
from the Canadian Medical Dtrectory (C.M.D.) tape obtatned from 
Canadtan Matling Limited. The other source ts the membership sur- 
vey undertaken by the Canadian Medical Assoctation in 1967. Data 
from the latter source ts derived from respondents to the survey, 
and as such can only be used to examine special aspects of the use 
of phystctans: the C.M.A. data cannot be used in examining total 
resources of phystcians. 


(2) Royal Commtsston on Health Services, 1964 - Volume I, Queen's 
Printer, page 525; Table 13-1. 
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TABLE..5,2 


PHYSICIAN-POPULATION RATIOS IN CANADA 
19015=" 1969 


Civilian Physicians | Total Population(b) Physician-Population 
and Surgeons (@) (Millions) Ratio 
(thousands) 


le 
ie 
iB 
is 
Ls 
bre 
ae 
1 


Note: The 1969 Physician-Population totals refer to slightly different 
dates: the population estimate is for June, 1968 whereas the 
physician estimate is for January 1969. 


Sources: (a) Physicians and Surgeons - 
1901-61 Census of Canada. 
1969 Estimate by Department of National Health and 
Welfare based on Canadian Medical Directory. 


(b) Population: Canadian Statistical Review, Vol. 44, No. 12, 
Table 1 and Censuses of Canada 1901-1961. 
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PIGURESS V5 


ACTIVE PHYSICIANS IN CANADA, 1961 AND 1969 
By Age Group 


45 


Age-Group 


(a) The age - distribution for 1969, was based on data showing years 


in practice since graduation and is not inthe stricres sense 
comparable with that of 1961. 


Sources: (1) 1961: Census of Canada, 1961 
(2) 1969: Department of National Health §& Welfare, 
Canadian Medical Directory Tape of Active Civilian 
Physicians in Canada as of January 8, 1969. 
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FIGURE 5.4 


PHYSICIANS IN CANADA, 1911-1961 
By Sex 


Males 


Females 


0 
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Source: Data obtained from 1911-1961 Censuses of Canada. 
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(277) SOx gin 

Canada has relied heavily on immigrant physicians to maintain and 
increase the stock of medical manpower. Chapter 3 of this report showed 
that the supply of new entrant physicians from abroad has been rising 
faster than graduations from Canadian universities, and was greater in 
1969 than the supply from Canadian medical schools. In the period 1950 
to 1960 one-third of newly registered physicians in Canada came from other 
countries; the proportion has risen since then. 


At the 1961 Census three-quarters of all physicians were shown to have 
originated in Canada; the largest single other source was the United King- 
dom which had supplied nearly 8% of the stock. 


The relative importance of the different countries 0. origin tor 
physicians is reflected in the educational background of the stock. In 
1969, 12% of all physicians were found to have received their education 
in British Commonwealth countries other than Canada, (Table 5.3). 


TABUCE i535 


PHYSICIANS IN CANADA, 1969 
By Country Where Medical Education Received 


Canada 


British Commonwealth 


United States 


Other 


(a) Includes school unknown. 


Source: ''Health Manpower Inventory 1969," Department 
of National Health and Welfare. 


The contribution of foreign medical schools to the Canadian physician 
stock varies greatly between provinces; 39% of physicians in Newfound- 
land were educated at Canadian medical schools compared with 86% in 
Quebec, and 75% in Ontario, (Table 5.4). The proportion of foreign 
educated physicians is highest in the lesser populated areas of Canada - 
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North West Territories and Yukon, Newfoundland and Saskatchewan. Newfound- 
land has the highest proportion of physicians who received their medical 
training outside Canada; 41% of Newfoundland physicians received their 
training in other British Commonwealth countries. A greater proportion 

of those physicians trained in the United States went to the Yukon and 
North West Territories than to any Canadian province. 


TABLE 5.4 


PHYSICIANS IN CANADA, 1969 
By Province of Practice and by Country 
Where Medical Education Received 


Percentages 
Country Where Medical Education Received 


Province of Practice Canada British United | Other 
Commonwealth | States 


Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 


Quebec 


Ontario 


Manitoba 
Saskatchewan 
Alberta 

{British Columbia 
Yukon & N.W.T. 

; CANADA 
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(a) Includes school unknown. 


Source: "Health Manpower Inventory 1969", Department of National 
Health and Welfare. 
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(e) ieilizatione. 


In 1968, 85% of all active physicians were engaged in practice in 
almost equal proportions as either general practitioners or specialists; 
the remaining 15% was made up by a residual group including interns, 
residents and those not registered, (Figure 5.5). 


‘FIGURE 335 


ACTIVE PHYSICIANS IN CANADA, 1968 
By Type of Practice 


JUNLOr 
Interns 


Practitioners 


Spccra lists 


Senior 


Source: Based on data supplied by the Department of National Health and 
Welfare, Canadian Medical Directory Tape of Active Civilian 
Physicians in Canada as of January 8, 1969. 

(ay 


It ts not posstble in thts section to examine all the facets of the 
utilization of medical manpower; our purpose ts to highlight some of 


the more important aspects of utilization for which some statistical 
tinformatton ts avatlable. 
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An examination of the employment positions actually held by physicians 
gives a more detailed picture of the deployment of this type of manpower. 
Not all specialist physicians, for example, were in posts in which they 
were in direct contact with patients; nearly 5% of specialists were .en- 
gaged in teaching in medical schools, (Table 5.5). 


TABLE. 5.5 


ACTIVE pHystcrans ‘# IN CANADA 1968 
By Type of Practice and Appointment 


Percentaces 


Type70L Practice 


Interns and General 
Residents Practitioners 


opecialists 


Medical Researcher 

Teacher 

Administrator 
(Government , 
Business or 


Industry) 


etaff ‘Physician 
(Hospital) 


Medical Director 


| Employed in Prac- 


-- = less than 1% 
(a) Active physicians include registered and non-registered physicians. 


Source: "Health Manpower Inventory 1969", Department of National Health 
and Welfare. 
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The proportion of physicians in general practice has declined rapidly 
over the last decade, (Figure 5.6), from 55% of the total stock in 1959 
to 43% in 1968. Specialists have increased by as much as general practi- 
tioners have declined - from 33% of the total in 1959 to 42% in 1968. 


FIGURE 5.6 


GENERAL PRACTITIONERS AND SPECIALISTS IN CANADA, 1959-68 
By Share of Total Medical Manpower 


General Practitioners 


Specialists 


Source: ''Health Manpower Inventory, 1969'', Department of National 
Health and Welfare. 
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(i) Mode of Practice 


According to a survey conducted by the Canadian Medical Association 
about 60% of all physicians in Canada work by themselves(1). Another 
30% are employed in group practice. In Ontario, Quebec, Nova Scotia and 
New Brunswick more physicians work by themselves than in group practice 
or together with another physician, (Table 5.6). In every province, more 
physicians favoured working as a group rather than working in combination 
with another physician. Solo work is, however, less pronounced amongst 
general practitioners than amongst specialists. In Ontario, for example, 
62% of general practitioners were working by themselves compared with 
65% of specialists; in British Columbia 41% of all G.P.'s worked alone 
compared with 58% of specialists. 


(ii) Workload 


An examination of the workload of physicians is of central importance 
in reviewing the utilization of medical manpower. Utilization is a 
complex concept to define in precise terms for highly qualified manpower. 
It involves, for example, some attempt at defining the "output" of 
specialized manpower such as physicians and although some very important 
steps have been taken in this direction(2) there is still no consensus 
of views on this problem. We can establish some basis however for 
measuring one aspect of physician "input'' namely the number of patients 
seen over a period of time. This allows some rough estimate to be made 
of physician effort although there is no way of measuring what effect 
this has on the general level of health in the population. 


It is interesting to find that workload varies to some extent between 
physicians. 10% of general practitioners worked less than 40 hours per 


(1) The Canadian Medical Association (C.M.A.), tn a survey of tts mem- 
bershtp in 1967, asked for a description of the phystctan's mode of 
practice, t.e. solo, two physictans, group. 5,000 general practt- 
tioners and the same number of spectalists responded to thts ques- 
tton on the survey and Table 5.6 ts based on thetr replies. It 
must be noted that C.M.A. membership ts not tdentical wtth the total 
stock of phystctan manpower. 


(2) M. W. Reder "Some Problems in the Measurement of Productivity in 
the Medical Care Industry", p. 98, Productton and Productivity in 
the Service Industries (edited by Victor R. Fuchs) Nattonal Bureau 
of Economte Research, New York, 1969. 
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TABLE 


PHYSICIANS IN 
By Mode of 


Solo 
2 Physicians 


Group 


Less duplications 
in modes of practice 


TOTAL 100.0 


Total Reporting (282) 


Source: 1967 Survey, Canadian Medical Association 
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2.6 


CANADA, 1967 
Practice and by Province 


Percentages 


49.9 
UGreZ 
el 


63.4 oe, SPAN 38.4 
10 26 21.6 16g 
2500 49.4 48.4 46.5 


-l -2 -l =e 
100.0 
(1,824) 


7 8 8 6 
100.0 100.0 100.0 100.0 
(5,366) (749) (626) (1,036) 


-1 


100.0 
(3,533) 
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week whilst 20% worked more than 70 hours a week(1), 3.2% worked 90 to 
100 hours per week. The heavy workload - in the 80-90-100 hours per 
week range - seemed to be concentrated in the Atlantic provinces. This 
pattern is not surprising; an analysis of geographical distribution shows 
that physicians are inequitably distributed in the Atlantic provinces in 
relation to the distribution of the total population, (Table 5.8). The 
heavier workload of general practitioners in the Atlantic provinces seems 
to bear this out. 


There are also fairly wide divergences between physicians in the nun- 
ber of patients seen in the course of a week. 20% of general practitioners 
saw fewer than 80 patients per week; a further 20% saw more than twice 
that number, (Table 5.7). 


TABLE 5.7 


PHYSICIANS IN CANADA, 1967 
By Province of Practice, by Number of Patients seen 


Percentages 


Number of Patients seen in a Week 


Province of Practice 


Newfoundland 
Prince Edward Island 
Nova Scotia 

New Brunswick 
Quebec 

Ontario 

Manitoba 
Saskatchewan 
Alberta 

British Columbia 


CANADA 


- = Not available 
Source: 1967 Survey, Canadian Medical Association 


Specialists, on the other hand, tend to see fewer patients than are 
seen by general practitioners and there was not as much divergence 
between specialists in the numbers seen. Thus, 55% of specialists saw 


up to 80 patients a week; another 37% saw between 80 and 160, and only 
8% saw over 160. 


a EEE 


(1) C.M.A. Manpower Survey. 
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(3) Geographical distribution 


Although the supply of physicians has increased in recent years 
bringing about an improvement in the national physician-population ratio, 
the distribution of physicians between provinces remains uneven, (Table 5.8). 


LABLEMS 6 


PHYSICIAN-POPULATION RATIOS IN CANADA 
By Province, 1941-69 


Newf oundland . is is i: 
Prince Edward Island 1 Tai Say le 1542 Ls Lo thon. 
Nova Scotia il ISO Nese 1, 094 bes 1,044 | 1: 
New Brunswick 2 1 OOS ald 445 Be bye bs a ot 
Quebec 1 bs054e 1-5: 990 1 Soo. \ek 
Ontario 1 903 7F 1: 857 L: PEO e: 
Manitoba 1 L108 °rr: 926 MS S25 ele 
Saskatchewan 1 LE UOR AEs sl a2 7S P: O7 Seas le 
Alberta 1 Py So20e ee) 11S ibe OS 2a ris 
British Columbia 1 TO10s'1; 847 1; 755° hE? 


Yukon §& North-West 
Territories 
Canada 
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~ 
ee 


; = NOt available. 


Sources: (a) 1941-51-61: ''Medical Manpower in Canada, 1964,'' Royal 
Commission on Health Services, Table 2-3 p. 27. 


(b) ''Health Manpower Inventory 1969," Department of 
National Health and Welfare. 
Canadian Statistical Review, Volume 44 No. 12. 
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Thus Ontario, Nova Scotia, Quebec and Manitoba are grouped together 
slightly below the national average of 1:778. Other provinces - notably 
Newfoundland, Prince Edward Island and the North West Territories - have 
ratios approaching twice the national average. Many factors probably 
influence the distribution of physicians between provinces; the absence 

or presence of medical schools in particular provinces will affect the 
supply of physicians in that province; the level of personal income in 

the provincial population will influence the demand for physician services 
in that province; the availability of outpatient departments in hospitals 
will affect the demand for physician services in particular areas. 


Nonetheless, there has been some equalization in the distribution of 
physicians. New Brunswick experienced an improvement of over one-third 
in its ratio since 1941; Saskatchewan has almost doubled the number of 
physicians and in 1969, British Columbia had the most physicians relative 
to its population of all provinces. 


IV. Dentists 


(1) Resources 


Canada had 6,582 dentists an 1967/7. The increase in the numbers from 
6 thousand in 1963 was high compared with previous years. Between 1931 
and 1966, the stock of dentists increased by only 60% while the Canadian 
population almost doubled. As a result, there has been a reduction in 
the national dentist-population ratio over the last three decades. 
Thus, in 1966 there were about 25% more people per dentist than in 1931. 
Improvements in the science of dentistry and dental technology may have 
increased the dentist's productivity over the period, and thereby 
ameliorated the adverse effects of a reduced dentist-population ratio on 
the volume of dental health care available to Canadians. 


(1) Age 


Canada's stock of dental manpower became younger between 1962 and 1966. 
The mean age of dentists declined from 46 to 44 years over this period. 


(11) Sex 


Dentistry in Canada remains almost exclusively a male profession; 
there were only 142 women dentists in 1966. There has been however, a 
gradual increase in female participation in recent years; females 
comprised 2.2% of the profession in 1966 compared to 1.6% in 1962. 
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CAP Ordieas 


Almost all dentists practising in Canada have taken their main dental 
qualifications in Canadian dental schools; only 459 dentists out of a stock 
of 6,582 in 1967 had obtained their qualifications from dental schools 
outside Canada. "In part this is a result of the various provincial 
regulations for dental licensure which makes it difficult for most dentists 
migrating to Canada to obtain a licence to practise without first attending 
a Canadian dental school for at least two years" . The situation is 
unlikely to have changed very much since 1964. 


Only 89% were actually born in Canada; 3% came from the United States 
and 2% from the United Kingdom (the other main countries of origin). It 
is likely that many of these foreign-born dentists received some educa- 
tion before coming to Canada, and were possibly requalified as dentists 
on reaching Canada. In general, however, dentistry in Canada does not 
rely on immigration as a source of supply to a very great extent. 


(2). Utr lezation 


The typical Canadian dentist is self-employed; 90% of all full-time 
dentists in 1967 were engaged in private practice and most of the remainder 
were employed in salaried positions in government and in university 
dental schools, (Table 5.9). 


Of the 366 part-time dentists most were employed in private practice; 
it is likely that many of these also had salaried part-time positions 
with university dental schools. 


One of the most striking features of employment in the health manpower 
field is the growth of specialization. In dentistry this growth has been 
controlled, to some extent, by the policy of the professional association 
andeprovinceialjuresdiction, Ihe actual certification of specialists, “for 
example, is a matter of provincial jurisdiction and the number of certi- 
fiable specialties differs from province to province. Newfoundland recog- 
nizes no specialties while some provinces certify as many as six. The 
Canadian Dental Association now recognizes six specialties, three more 
than in 1962. 


(1) "Dental Manpower in Canada", Royal Commisston on Health Services, 1964, 
p. 20. 
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Paedodontics, periodontics, oral surgery and orthodontics are the most 
important specialties. As Figure 5.7 illustrates, most specialists 
practice in one of these fields. Orthodontics, alone, comprised over one- 
half of all dental specialties in 1968. There is, however, a trend to a 
wider dispersal of specialists among the increasing number of specialties 
since 1962. Thus, the two principal specialties, orthodontics and oral 
surgery, accounted for four-fifths of all specialties in 1962 but only 
three-fifths in 1968. 


TABLE 5.9 


DENTISTS IN CANADA, 1967 
By type of employment 


Type of Employment Full-time Part-time 


Self-employed 

Salaried (in private practice) 
Federal Government 

Provincial Government 
Municipal Government 
University Dental School 
Other 


(a) Items do not add to total for part-time dentists since part-time 
practitioners can work both in private practice and in some other 
field. 


Source: Canadian Dental Association, 
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In 1968 there were 347 dental specialists in Canada compared to 277 
1962, o> Or licensed dentists were specialists in.1963° compared to 
2% in 1952. Dental specialists are even more unevenly distributed 
between the provinces than dentists. In 1968, half of all the Canadian 
dental specialists were practising in Ontario. The combined total of 
specialists in the four most deficient provinces, Prince Edward Island, 
Newfoundland, New Brunswick and Saskatchewan, was less than the 11 
specialists in Nova Scotia. Any marked change in this distribution is 


FIGURE ?5: 7 


PERCENTAGE DISTRIBUTION OF DENTAL SPECIALISTS, 1968 
By Specialty 


ORTHODONTICS 
ORAL SURGERY 


PERIODONTICS 


PAEDODONTICS 


PROSTHODONTICS 


ENDODONTICS 


Source: Canadian Dental Association. 


Source: 
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FIGURE 5.3 


DENTAL SPECIALISTS, 1962 AND 1968 
By Province 


Newfoundland 


Prince Edward Island 


Nova Scotia 


New Brunswick 
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Alberta 


British Columbia 
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Alberta 


British Columbia 


Canadian Dental Association. 


145 


unlikely, since specialists tend to practice in urban centres close to 
dental schools. In 1962, about four-fifths of all dental specialists 
practiced in cities of 250,000 or more. In 1966 none of the aforemen- 
tioned provinces had a city of this size nor a dental school. 


(3) Geographical distribution 


Most dentists practice in the heavily populated provinces. In 1966, 
about two-thirds of all dentists practiced in Quebec and Ontario. After 
allowing for interprovincial differences in size of population, we find 
that dentists are still unequally distributed between the provinces. As 
a result, the supply of dental health service, as measured by the dentist- 
population ratio, varies markedly from province to province. A comparison 
of interprovincial dentist-population ratios for 1966 shows that residents 
in British Columbia and Ontario can call on a larger supply of dentists 
than other provinces. The supply of dentists relative to population in 
Ontario is about five times greater than that in Newfoundland and almost 
twice that of New Brunswick. Outside British Columbia and Ontario, the 
supply of dental health service was greatest in the Prairies. 


Vi ee COMetTiS cS 


(1) Resources 


The number of optometrists practicing in Canada has remained almost 
constant over the last two decades. There were 1,488 active licensed 
optometrists in 1968 - only three more than in 1950. There was a decline 
an the fifties but this was reversed by 1960 after which the stock in- 
creased at 0.4% annually. About 3% of optometrists are women. No infor- 
mation is available about the age-distribution of optometrists. 


The stable numbers of optometrists and the growing population have 
brought about a significant reduction in the optometrist-population ratios 
in Canada - from one optometrist to 9,200 persons in 1950, to one to 
13,900 in 1968, (Table 5.11). It must be noted, however, that practitioner- 
population ratio is not a very good indicator of the availability of ser- 
vice in this particular field: opthalmologists are able to perform re- 
fractions and other optometric services and this factor can clearly in- 
crease the supply of optometric services. 


(ay Origin 


Most optometrists practising in Canada are Canadian-born and were 
trained in Canada. Only 7.2% of the 1968 stock had been trained outside 
Canada - mainly in the United States, (6%) and United Kingdom, (1%). 
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TABLE 


DENTISTS AND DENTIST-POPULATION 
By Province 


DENTISTS 


Newfoundland 
Prince Edward Island 
Nova Scotia 
NewBrunswick 
Quebec 

Ontario 

Manitoba 
Saskatchewan 
Alberta 

British Columbia 
Yukon and N.W.T. 


6,000; 100.0 6,494} 100.0 


Source: Canadian Dental Association. 
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5.410 


RATIOS IN CANADA, 1963 AND 1966 


DENTIST-POPULATION RATIOS 
1963 1966 


(population per dentist) 


Newfoundland 
Prince Edward Island 
Nova Scotia 

New Brunswick 
Quebec 

Ontario 
Manitoba 
Saskatchewan 
Alberta 

British Columbia 
Yukon and N.W.T. 


Eanes ation 
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TABLES. 2 


OPTOMETRISTS AND OPTOMETRIST-POPULATION RATIOS 
IN CANADA - 1950, 1955, 1960 AND 1968 


Active Licensed Optometrist- 
Optometrists Population Ratios 


Source: Provincial Optometrist Licensing Authorities 


(2) Utilization 


The typical optometrist in Canada is self-employed. In 1968, 94.1% 
of all optometrists in Canada were self-employed, (Table 5.12). Nine out 
of every ten of these self-employed optometrists were in individual 
practice. Among the 5.9% with employee status about two-thirds worked 
on a straight salary basis and the remainder for salary and commission. 


There are marked differences in both employment status and mode of 
practice between provinces. For example, partnership practice was consi- 
derably more common in the Western provinces, (excluding Manitoba) where 
one-quarter of optometrists practised under the partnership arrangement, 
but such arrangements were rare in the Maritimes. While Manitoba had three 
times more optometrists working for straight salaries relative to the 


nation at large, Prince Edward Island and New Brunswick had no salaried 
optometrists. 


Optometrists, like other health professionals examined in this study, 
are concentrated in the more populated, more urbanized and more prosperous 
provinces. In 1968, about 70% of all optometrists were practising in 
Ontario and Quebec. Quebec and Alberta, (Table 5.13), had the lowest 
optometrist-population ratios among the provinces. Ontario, which had 
the lowest ratio in 1950, 1955 and again in 1960, fell to third place 


in 1968. The Atlantic provinces generally had the highest optometrist- 
population ratios. 
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TABLED Os LS 


OPTOMETRIST - POPULATION RATIOS, 1950, 1955, 1960 and 1968 
By Province and for Canada 


Population in thousands 


Optometrist-Population Ratios 


Province 
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Source: Provincial Optometrist Licensing Authorities. 
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TABLE 


OPTOMETRISTS IN 
By Province, Employment Status 


Self-Employed 


Province : 
oF ODE eee Partnership 
ship 


Newfoundland 
Prince Edward Island 
Nova Scotia 
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New Brunswick 
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British Columbia 


CANADA 
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Source: Report of a Fees and Economic Survey of Canadian 
Optometry, May 1969. Canadian Association of 
Optometrists. 
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CANADA, 1968 
and Mode of Practice 


Percentages 


Employees 
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VI. Pharmacists 


(hy) = Resources 


There were 10,585 licensed pharmacists in Canada in 1967. This was 
an increase of about one-third on the 1957 figure and represented an 
annual growth rate of 2.9% for the decade. However, only an estimated 
88.2% of practising pharmacists are licensed(1). Thus, there were some 
12 thousand pharmacists (licensed and non-licensed) practising in 
Canada in 1967. 


(1) Age 


Demographic information on the pharmacy manpower is not available for 
recent years; the most recent information relates to 1962(2). Between 
the ages of 26 and 55 pharmacists are not concentrated in any particular 
age-range, (Figure 5.9). Thus roughly one-quarter of the stock are aged 
between 26 and 35; a further quarter, 36-45 and a final quarter, 46-55. 
Only 5% of pharmacists are aged below 25. 


(ii) Sex 


The proportion of female pharmacists increased from 8% in 1955 to 11% 
in 1962. The male pharmacist was generally older than his female collea- 
gue. In 1962, the median age for male pharmacists was 42 compared with 
34 for female pharmacists. 


Cit) Origin 


Pharmacists are mainly Canadian born. In 1961 nearly 90% of all phar- 
macists had been born in Canada. The United Kingdom was the largest single 
contributor of all other countries, accounting for 3% while the United 
States was the birthplace of some 2%. 


(2) “Utiiyzation 


Most pharmacists are engaged in retail pharmacy. Over four-fifths 
of all pharmacists are employed in this field for which licensure is a 
prerequisite for practice. Two-thirds of retail pharmacists are 


(1) Thomas M. Ross, "Pharmacy Manpower in Canada", Royal Commission on 
Health Services. 


(2) bed, 
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PIGURE: 57.9 


PHARMACISTS IN CANADA, 1962 
By Age 


0 


under “95 25 45 


(Age-Group) 


Source: ‘Pharmacists Survey, Pharmacy Manpower in Canada, 1962." 
Royal Commission -on HealthsServices, p..51. 
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self-employed. About one in every fourteen pharmacists works in the 
pharmaceutical manufacturing industry while about the same proportion 

are employed in hospitals. Government, (including the armed forces) and 
universities jointly absorb one-fortieth of available pharmacist manpower 
im Canada. Wlanie > ..14)) 


TABLE W524 


PHARMACISTS IN CANADA, 1962 
By Type of Employment (a) 


Percentages 
ra 3, 


Type of Employment 


Retail 
Manufacturing 
Hospital 
Government (0) 
University 
Other 


TOTAL 


(a) Assumes 'not stated' to have same distribution 
as those reporting type of employer. 


(b) Includes Armed Forces. 


Source: Baséd on Ross. Op.uci ts 


As far as the actual work is concerned, about 90% of all pharmacists 
appear to be employed in dispensing drugs, (Table 5.15). This figure, 
however, may be somewhat inflated since it is based on the assumption 
that all pharmacists in retail trade are employed in dispensing work. 


Pharmacist owners of large pharmacies may be primarily engaged in 
management or administration. 


The next important function is sales (for pharmaceutical manufacturers) 
which occupies one out of every twenty pharmacists. Administration as 
such is the prime work function of only 2.3%. The importance of this 
function may be understated, to an unknown degree, as discussed above. 
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Three functions; production and inspection, research, and teaching, 
together absorb the remaining 2.4% of pharmacists. The small proportion 
having research as primary work function, 0.7%, attests to the low 
volume of pharmaceutical research being conducted in Canada and to the 
scope of a substitution between pharmacists and other physical scientists, 
e.g. pharmacologists, pharmaceutical chemists in pharmaceutical research. 


(3) Geographical distribution 


Like other professionals in the health field, pharmacists are heavily 
concentrated in three provinces - Ontario, Quebec and British Columbia. 
These provinces accounted for almost three-quarters of all licensed phar- 
macists in 1967. The highest concentration of licensed pharmacists was 
in Ontario but was not as great as in past years. In 1967, two out of 
every five of Canada's licensed pharmacists practised in Ontario as com- 
pared to almost one out of two in 1957. From 1957 to 1967, the stock of 
licensed pharmacists increased most rapidly in Newfoundland (by 90% over 
the 10 years), Alberta (by 85%) and Quebec (by 79%) compared with 32.5% 
for Canada as a whole. British Columbia (37.0%) was the only other pro- 
mance Tevistering an increase above thei national figure; for Ontario, the 
increase was 17.7%. 


TABLES S.U5 


PERCENTAGE DISTRIBUTION OF PHARMACISTS - 1962 
By Work Function 


Administration 

Research 

Teaching 

Production and Inspection 
Sales (4) 
Dispensing 
Teral: 


(b) 


(a) Includes salesmen in the pharmaceutical industry only. 


(b) Includes pharmacists in retail trade, hospital (exclu- 
ding pharmacist administrators) and armed forces. 


Source: Based on Ross, op, cit. 
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There are large variations in the licensed pharmacists-population 
ratios between the provinces. In 1967, the ratio of licensed pharmacists 
to population ranged from one pharmacist to 1,270 in Alberta to one to 
3,723 in New Brunswick. In general, the Western provinces and Ontario 
had fewer people per pharmacist - suggesting a relatively greater availa- 
bility of pharmaceutical service - than in Quebec and the Atlantic pro- 
vinces. However, these inter-regional disparities in the licensed 
pharmacists-population ratios became slightly less marked over the decade. 


VII. Nurses 


(1). Resources 


There were an estimated 138 thousand registered nurses in Canada in 
1968 compared to 127 thousand in 1967 and 94 thousand in 1962, (Figure 
5.10): Canada's: resources of nurses increaseduat thesvery vapidgannuar 
rate of 6.4% between 1962 and 1968. The number of nurses actually 
employed, however, is much smaller than the estimated number of 
registered nurses. In any given year, about one-fifth of all qualified 
registered nurses are not in employment. This aspect is examined more 
closely in the section on utilization: 


(1) Age 


A high proportion of the nursing stock is concentrated in the younger 
age-groups, especially age 25-34, compared with other occupations con- 
Sidered in this report. Only primary school teaching had a higher 
proportion of the stock in the 25-34 age-group. Of those employed 
in nursing, the median age was 32. This varied considerably between 
nurses in different types of employment. For example, the median 
age of nurses working in hospitals, (31) was much lower than nurses em- 
ployed in the public health field, (38). Nurses in the School Health 
field were older still, median age 43, with the highest median age of 
nurses found in occupational health and private practice. 


(ii) Sex 


Nursing is almost exclusively a female occupation: of all employed 
nurses in Canada in 1967, less than 1% were male. Male nurses were 
employed in all fields of nursing and 79% worked in hospitals or other 
institutions. Although they are few in number many male nurses 
succeed in reaching fairly senior positions: % of male nurses were 
classified as Directors or Assistant Directors compared with 3% 


loi 


FIGURE 5.10 


NURSES IN CANADA, 1962-68 
Estimated Numbers and Actual Registrations (4) 


(Thousands) 
150 


1962 159 673 1964 IE SIGE 1:9)6°6 RS ES) 7 1968 


(a) Straight line: Estimated Number of Nurses 
Broken line : Actual Nurse Registration 


The difference between the two series represents multiple registrations; 
these comprise about two per cent of total nurse registration 


Source: Based on data supplied by the Canadian Nurses' Association. This 
estimate of the professional nursing stock is based on annual 
nurse registrations with the ten legally approved bodies for 
registering professional nurses in Canada. 
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of female nurses in this position. 15% of male nurses were in the 
supervisory category compared with 6% of female nurses(1), 


(iii) Origin 

Most nurses employed in Canada are Canadian born, (Table 5.16). At 
the 1961 Census, about one-fifth of all nurses were recorded as being 
born outside Canada. The United Kingdom as with primary and secondary 


school teachers, and physicians - was the largest single source of new 
supply of nurses from outside Canada. 


TABLE. 2.6 


NURSES IN CANADA, 1961 
By Country of Origin 


Country of 
Origin Percentages 


United Kingdom 


United States 


Canada 


Other 


Total 


source; Census of Canada, 196]. 


a 2 ee eee 


(1) Information from Canadian Nurses' Assoctatton, "Countdown", 1968. 
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(iv) Education 


The formal education of most nurses stops with the completion of 
registered nurse training in a hospital school of nursing. Thus, in 
1968, 85% of registered nurses gave the nursing diploma as their highest 
educational level, (Figure 5.11). A further 9% had taken some basic 
credits towards a baccalaureate degree (this group would include those 
nurses completing the post-basic university diploma or certificate 
programme). Slightly more than 5% of nurses had a university first de- 
gree whilst only 0.5% had a master's or doctoral degree. In 1967, 
about one-fifth of those with master's and all those with doctorates 
were awarded these degrees for study in the social sciences, humanities 
and other non-nursing fields. 


PIGURE™5. 411 


REGISTERED NURSES IN CANADA, 1967 
By Highest Level of Education Attained 


Diploma 
Programme 
Leading to R.N 


Some Post-Basic Credits Towards a 
Baccalaurate Degree 


Baccalaureate Degree 


Master's Degree or Doctorate 


Source: "Countdown" 1967 
Canadian Nurses Association. 
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(2) SUtrlizacion 


Of all qualified registered nurses in Canada, about 20% in any one 
year are not actually employed in nursing(1). Of these, 84% are married. 
It seems likely, therefore, that domestic responsibilities may be a main 
reason why a registered nurse is not occupied in normal nursing duties. 
No information is available on the rate at which qualified nurses not 
employed as nurses return to nursing or on where else they are employed 
if at all. Clearly their numbers constitute. a major source of reserve 
supply to the employed nursing stock. 


(i) Employment 


84 thousand of the 120 thousand registered nurses in Canada in 1967 
were also employed. Of these 25% were employed on a part-time basis. 
Nurses in the highest post of responsibility of Director or Assistant 
Director were mainly employed on a full-time basis, but 12% of Supervisors 
were employed part-time as well as nearly 6% of Head Nurses. Almost 
one-third of general duty or staff nurses were employed part-time. 


80% of all employed nurses worked in hospitals in 1967. Public 
health accounted for 6%, private practice for almost 4% and physician's 
and dentist's offices for 2%. There was some difference between part- 
time and full-time nurses in each type of employment, (Table 5.17). 


Private practice is four times as large an employer Of part-time as 
opposed to full-time nurses while schools of nursing and the public health 
field employ more full-time than part-time nurses. 


(11) Work Function 


Slightly more than 70% of all nurses are employed in general duties 
or as staff nurses, (Figure 5.12); 3% are employed as Directors of Nursing: 
Most of these posts were in hospitals, while nearly 12% hold positions 
as Head Nurses, A high proportion of Directors (73%) have no qualification 
at degree level. This varies to some extent between the different 
types ot employment; thus in schools of nursing over two-thirds of 
Directors had an academic degree while in hospitals and institutions, 
only 20% possessed this qualification. 


Eee ee ee eee 


(1) It ts not posstble to determine where these registered nurses are 
actually emp Loyed; they may work in a fteld closely related to 
nursing for whtch registration is necessary. 
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FIGURE 5.12 


NURSES IN CANADA, 1967 
By Position Held in Employment 


Director or 
Assistant 


Supervisor or 
Assistant 


Instructor 


Head Nurse or 
Assistant 


General Duty 
or Start Nurse 


Other 


Source: ''Countdown'' 1967, Canadian Nurses! Association. 
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TABLE S717 


EMPLOYED NURSES IN CANADA, 1967 
By Field and Status of Employment 


Percentage 


Employment Status 


Hospital or other Institution 100 
School of Nursing : 100 
Private Practice 100 
Public Health 100 
School Health ‘ 100 
Occupational Health 100 
Office (Physician or Dentist) ; ‘ 100 
Other 


Field of Employment 


Source: Canadian Nurses! Association 


(3) Mobility 


There is some evidence that mobility is high in nursing compared with 
other professions considered in this report although no specific 
information is available on this subject. 


Partial evidence in support of a high degree of mobility among nurses 
is provided by information on the annual rate of turnover within this 
profession, Turnover is measured as the number of nurses who leave their 
posts in one year as a percentage of the total employed in that year (1), 
In 1966, the mean turnover ratio of full-time general duty nurses in 
public hospitals was almost 60%, (Table 5.18). Of course some of the 


(1) Because within a period of a year a position may be filled by more 
than one person, the rate of turnover does not have a limit of 100%. 


Nevertheless, tt ts a useful indicator of the volatile nature of 
the nursing stock. 
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nurses who leave posts at one hospital may take up other posts within the 
same hospital. What is clear, however, is that the rate of turnover in- 
creases as hospitals increase in size up to a certain point, 300-499 beds, 
and then declines slightly. Nurses in large hospitals appear to quit 
their posts twice as frequently as those in the smallest size institutions, 
1-9 beds. This may be because the smaller hospitals are in small 

towns where alternative employment is less readily available. 


TABLE 5.18 


TURNOVER RATE OF FULL-TIME GENERAL DUTY NURSES IN CANADA, 1966 
By Size of Public General Hospital 


Size of Hospital 


Percentages 


Rate of Turnover 
of Nurses 


nN 
> 
BADAWHOWNADAM 


s or more beds 


Source: Canadian Nurses' Association 


(4) Geographical distribution 


The geographical distribution of registered nurses, "employed in nur- 
sing" is very close to the provincial population distribution, (Table 
5.19), much closer than is the case for other health professions. A com- 
parison of these two series shows that six provinces - Ontario, the Wes- 
tern provinces and Prince Edward Island - have population-nurse 
("employed in nursing'') ratios that are below the national average. 

This ratio is lowest in Ontario and highest in Newfoundland. This ratio, 
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however, is only a partial measure of the availability of nursing ser- 
vices since it makes no allowance for full-time as opposed to part-time 
work, nor the services performed by nurses-in-training. 


TABLE so. LY 


REGISTERED EMPLOYED NURSES IN CANADA, 1968 
By Province 


Percentages 


(a) fb) 


Province Registered Nurses Population (1968 
Employed in Nursing 


Newfoundland 
Prince Edward Island 
Nova Scotia 

New Brunswick 
Quebec 

Ontario 

Manitoba 
Saskatchewan 
Alberta 

British Columbia 
Yukon” and NcW<T. 


& NO 
GCOMme RMN FRWNNN OF 
e one OAT! 2 _§*@: 
NN WANE DN KF OY DO 


WN 
CONF HNWWWO NH 
NONFPDNNDON WA 


(a) Canadian Nurses' Association. (b) Canadian Statistical Review 
VIII. Lawyers 
(1) Resources 
At the 1961 Census, there were almost 13 thousand lawyers in Canada; 


one thousand judges and magistrates and 12 thousand "lawyers and nota- 
ries"\l/, Comparable figures were 9.6 and 8.4 thousand in 1951 and 1941 


(1) In Canada there are two types of law professionals: barristers and 
solltettors or "notaries" practising under the ctvil law system of 
Quebec, Quebec's notaries are similar tn funetton to solicitors in 
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respectively, yielding an average annual growth rate of 1.4% over the 
decade 1941-1951 and 3.0% between 1951 and 1961. In 1968, membership in 
the Canadian Bar Association, which is non-obligatory of practising 
lawyers stood at just over 16 thousand, 


ep ed 


Canada's stock of law professionals has become younger during the 
post-war period. The median age range of male lawyers and notaries was 
35-39 in 1961 as compared to 45-54 in 1941. But in the case of judges 
and magistrates where years of legal experience is an important criterion 
for selection, there is no parallel trend and the median age range of 
this group was 60-64 years in both 1941 and 1961. 


(i1) Sex 


The legal profession in Canada remains almost exclusively a male 
domain with women comprising only 2.5% of its membership in 1961. This 
1s an increase, -however, from the corresponding figure of 2.1% and 1.6% 
ineioo beands L041 respectively: 


(ida). (Ora gin 


Miesindigenous Character of the Canadian Legal Systems precludes, for 
the most part, foreign-born or foreign-educated manpower from employment 
as lawyers in Canada. Nonetheless, the flow of immigrants intending to 
PLlact sce. as lawyers in Canada has increased trom $5 in’ 1962"7to" 65" in 
1966, and 91 in 1968. At the 1961 Census, lawyers who had been born out- 
Side Canada accounted for 10% of the stock. Some of these however, may 
have received their legal training in Canada. The United Kingdom was 
the birthplace of about 50% of those born outside Canada. 


Ci Seducation 


Lawyers are educated almost exclusively in the universities. New- 
foundland and Prince Edward Island do not yet have university law 
faculties and lawyers may still qualify for entry to the profession in 
these two provinces on the basis of successful completion of examinations 
and a period of articleship of 4 years after university graduation in 
Newfoundland and 4 or 5 years in Prince Edward Island depending on whether 
or not the applicant held a university degree prior to the period of 
articleship. In the other eight provinces law graduates are required to 


ne EE ee eee 

(1) cont'd | 
the British legal system except that while the latter have a restric- 
ted right to plead court cases, notartes may not plead tn court. Bar- 
risters specialize in the pleading of court cases and it ts from thts 
group that magistrates and judges are selected. 
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complete a period of articleship or professional training and write 
examinations prior to admission to practice. The professional training 
in law is the responsibility of the provincial law societies except in 
the case of professional training for 'notaries' in Quebec which is still 
conducted by civil law faculties. Formal education is provided in 15 
university law faculties. Five of these institutions are in Ontario and 
four in Quebec; all other provinces excluding Newfoundland and Prince 
Edward Island have one university law faculty. The four Quebec institu- 
tions offer training in civil law and the eleven outside the province 
offer training in common law. Law faculties at the University of Ottawa 
and McGill University, since September 1968 offer both civil and common 
law programmes. 


(2) Utilization‘) 


In 1967 the Canadian Bar Association estimated that there were 15,248 
lawyers and notaries in Canada. 56% of these were self-employed. In 
1968-69, there were 277 lawyers engaged in teaching in law faculties, 
about 2% of all lawyers; judges and magistrates comprise a further 6-8% 
of Canada's law professionals. The remainder, slightly in excess of one- 
third of the total supply, practice law as salaried employees with 
industry and public authorities. 


(3) Geographical distribution 


The geographical distribution of Canada's law professionals is rela- 
tively close to that of the population but even closer to that of the 
population in urban centres, reflecting the fact that a considerable part 
of the demand for legal services comes from the industrial and business 
community and the public sector which are largely concentrated in these 


(1) No stngle source provides data on the distribution of law profess- 
tonals by employment status, work funetton or type of employer. 
However, by tncorporating data from different sources we may derive 
rough estimates of partial aspects of these characteristics. 


The distinetton between barristers and solicitors while still per- 
tinent in terms of job function ts no Longer relevant from the vtew- 
potnt of occupational classification, since both receive tdentical 
formal and professional training. 
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AABEE SD). 20 


LAW PROFESSIONALS IN CANADA, 1941 AND 1961 
By Province 


194] 1961 
Province 
Judges and | Lawyers and | Judges and | Lawyers and 
Magistrates | Notaries Magistrates | Notaries 
; 24 


Newfoundland 


Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon 
Northwest Territories 


CANADA 


Source: Census of Canada, 1941, 1961. 
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urban centres. In 1961, about two-thirds of all law professionals were 
practising in Ontario and Quebec and this proportion has been quite 

steady since 1941 with slight declines in Quebec's share being offset 

by increases in Ontario's share of total. law professionals, (Table 5.20). 
Of the remaining provinces, British Columbia and Alberta which ranked 

third and fourth respectively in 1961 to Ontario and Quebec, have increased 
their share since 1941; the increase was especially pronounced in Alberta 
where the proportion increased from 6.2% to 8.0% between 1951 and 1961. 

The remaining six provinces all experienced declines in their respective 
shares over the period. 


TX, Veachers 
1. Resources 


There were about 295 thousand teachers in all levels of the education 
system in Canada in 1967-68, (Table 5.21). To these can be added at least 
2 thousand non-teaching professional personnel who are employed in 
teaching establishments and whose numbers are growing rapidly. 


TABLE S221 


TEACHERS‘) IN CANADA, 1967-68 
By Level in Education System and by Sector 


Thousands 


Level in System Public ceyeas Private Sector 


Elementary 
Secondary 


Vocational 


(c) 


Teacher Training 


University 


Total 


Source: Education Division, Dominion Bureau of Statistics. 


Notes: (a) Full-time teachers and principals only in public 
elementary and secondary schools. 
(b) Includes federal schools for blind and deaf. 
(c) Includes Faculties of Education in degree granting 
institutions which are not included in university. 
Also includes part-time teachers. 
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The large and growing education sector draws heavily on the country's 
resources of highly qualified manpower in terms of its demand for teaching 
personnel. Education consumes part of its own product in that school 
teachers go to college or university; most become graduates and then 
many go into teaching in the elementary and secondary school systems. 
Other graduates stay on in university to take higher degrees and to do 
research and many are absorbed into the teaching stock at that level. 


In addition, a modern education system requires other professionals in 
non-teaching occupations such as child psychologists, administrators, 
laboratory personnel and so on. The total teaching force has grown very 
rapidly during the 1950's and 1960's. In the primary and secondary 
schools and in the universities and colleges the ratio between staff and 
pupils has at least been maintained at a constant level, and in recent 
years the ratio has improved, (Table 5.22). 


Wiis Means thatetne size of the teaching stock has kept ‘pace withutne 
enormous rise in student enrolments at all levels of the education sys- 
tem. Between 1956 and 1966 enrolments in public primary schools rose 
frome vevemtliton to.3.7 million, and between the same years in public 
secondary schools from 480 thousand to 1.2 million. In universities, 
enrolments rose from 73 thousand in 1955 to 206 thousand in 1965. At 
the same time, the total teaching force at all levels of education in 
Canada has trebled in size since 1950. This force is now the largest 
single component of Canada's highly qualified manpower resources. 


Two-thirds of the teaching stock are employed in primary and secondary 
schools. Although the number in vocational schools is small in relation 
fo the total, this is a rapidly expanding sector as 1s the university 
Sector. 


(1) Age-Structure 


Teaching employs many more young professionals than any other occupation 
considered in this report. In 1967-68, over one-third of the teachers in 
primary schools were below age 35, and the same was true of over one- 
quarter of secondary school teachers, (Table 5.23). In universities, 
the median age of all teachers was 38 years in 1967-68 while only 2% were 
below age 25. 


(11) Sex 


Over two-thirds of all primary school teachers were women in 1967-68, 
(Figure 5.13) and of these, 58% were married. In secondary schools, the 
ratio of women to men teachers was reversed; men outnumbered women by 
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FIGURE 5.45 


(a. 
TEACHERS IN PRIMARY AND SECONDARY SCHOOLS AND UNIVERSITIES IN CANADA, 1967/68 


Bye oe xX 


gente! Vile 
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(a) Excluding Quebec for teachers in Elementary and Secondary schools. 


Source: Salaries and Qualifications of Teachers in Universities and 
Colleges. D.Bis. Cat. No. 81-20347 61-202, 


seg 


TABLE. S22 


TEACHER - PUPIL RATIOS IN CANADA, 1956-1965 
By Sector of Education 


Sector of Education 


Primary °° Secondary. Cniyersiee 


1956-57 


1957-58 


1958-59 


1959-60 
| 1960-61 
1961-62 
1962-63 
1963-64 
1964-65 


1965-66 


. = Not avazlable. 


Source: (a) "Projection of enrolment and teacher demand in Canada to 
1977-78,'' Canadian Teachers Federation (1967). 


(b) Salaries §& Qualifications of Teachers in Universities and 
Colleges, D.B.S. Cat. No. 81-203. 


TZ 


TABU eS .2o 


TEACHERS IN PRIMARY AND SECONDARY scHoots ‘? 
AND UNIVERSITIES IN CANADA, 1967-68 
By Age 


’ 


Percentages 


Age Group Primary School Secondary School | University 
Teachers (b) Teachers (b) Teachers 


Below 25 
25 34 


So 44 


4S 54 


» = Not available. 


(a) Excludes teachers in vocational and private schools. 
(b) Excludes Quebec. 


(c) Totals may not add to 100 because of rounding. 


Source: Primary and secondary school teachers: calculated from data 
on years of experience, DBS, Cat # Now tol-co7, 
Salaries and Qualifications of Teachers in Universities and 
Colleges: DibsS;. Cats Nos b=c0 5. 
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two to one. In Universities male teachers greatly outnumbered female 
teachers and accounted for 87% of the total staff. 


(714) Origin 


Of all teachers in primary and secondary schools in Canada, only 7% 
received their original teaching certificate outside Canada. The main 
countries of origin for which separate information is given are the United 
Kingdom, accounting for 3% of certified teachers, and the United States, 
1%. The contribution from abroad relative to the size of the stock of 
elementary and secondary school teachers is therefore small; however, 
although the proportion is small, the actual numbers are still large - 
compared to those entering other highly qualified occupations from 
abroad. In 1967, over 5 thousand persons entered Canada with the stated 
intention of entering school-teaching. 


The staff at Canadian universities consists of a larger proportion 
of foréign-born than is the case in elementary and secondary schools. 
Almost 25% of "Professors and College Principals" were born outside 
Canada(l), 7% in the United Kingdom, 5% in the United States. 
(iv) Education 


In 1967-68, the majority of elementary school teachers in Canada did 
not possess a university degree, (Table 5.24). Only 15% of elementary 
school teachers possessed a university degree compared with 72% of 
secondary school teachers. 


The formal educational level of post-secondary teachers is between 
that of elementary and secondary school teachers. 52% did not possess 
a university degree, however, many of these teachers are probably skilled 
craftsmen, technicians or persons qualified through their experience in 
particular occupations. 


University teachers have the highest formal level of qualifications 
in the teaching profession. There has been a steady increase in their 
academic attainment - measured in terms of those holding doctoral degrees. 
In 1957, slightly over 40% of Canadian University teachers had a 
doctorate degree. By 1967-68 this percentage had risen to 47%. At 
the master's level, the position remained roughly constant over the 


(1) Census of Canada, 1961; this is the only comprehensive source of 
evidence on the foretgn-born component of university staffs. 
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TABLE 5.24 


TEACHERS IN CANADA, 1967-68 
By Sector of Education and by Level of Qualification 


Percentages 
Level of Qualification 


: Total 
Sector of Education Less than Bachelor's] Master's NOetoraee (c) 
degree level |Degree Degree 


Elementary 


Secondary 


Post-Secondary 


University 


a LESS chan 0. ie. 


(a) All teachers including those who with degrees must have 
certified. status in all provinces: 

(b) Includes some with Doctorates. 

(c) Includes those who did not respond. 


Source: Salaries and Qualifications of Elementary, Secondary, 
Vocational and University teachers. D.B.S. 
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same ten-year period. It was more common for the younger faculty members 
to have degrees beyond the bachelor level in 1967-68 than it was in 
1957-58. 


(2) Utilizatron 


A treatment of the question of utilization of teachers in Canada 
can only be very general. While there is some information about the 
deployment of teachers both between and within particular sectors of 
the educational system, little is known about the tasks that teachers 
perform, or how effectively their skills are used in the performance of 
these tasks. There exists, however, information showing the extent to 
which teachers with different levels of qualifications are employed 
within the provinces. 


(1) The Utilization of Total Resources 


In the previous section we examined the employed manpower resources 
of Canada's educational system. There are probably a large number of 
people qualified to teach, however, who are not included in the employed 
labour force. Many of these will be trained female teachers (or female 
graduates without a teaching certificate but with the ability to acquire 
one) who have left teaching. We have no information about the size or 
character of these unused resources and there is no way of estimating 
the extent to which qualified teachers - no matter which definition of 
"qualified" we use - take up their occupation. 


We can gain some idea of the potential size of these unused resources 
however, from an examination of the outflow from the teaching stock in 
any one year. During 1967-68, for example, about 10% of the total 
teaching stock resigned and moved out of teaching; a small proportion 
moved into administrative positions within the educational system; 
roughly equal proportions moved into "housekeeping" (1) and non-teaching 
activities, whereas a large proportion went to take courses of further 
academic or professional training. These proportions translate into a 
wastage from the Canadian teaching stock (excluding Quebec) of about 15 
thousand teachers in 1967-68. If in only one year roughly 15 thousand 
teachers left their posts to take up non-teaching activities, then the 
potential size of the pool of unused manpower resources is very large. 
It is important to know the size of this pool if one is to make a firm 
estimate of the utilization of available manpower resources in the 
education system. 


(1) Salaries and Qualifications of Teachers in Elementary and Secondary 
Schools. D.B.S. Cat. No. 81-202. 
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(ii) Employment 


The pattern of employment obtained from any group within highly 
qualified manpower is an important determinant of its utilization. 
Self-employed professionals, for example, can exert much more control 
over the type of function they perform and their workload than those in 
employment. Teachers fall almost entirely into the employed category 
and almost all of these are employed’‘in institutions which are in 
receipt of some public financial support ), Some schools in Canada, 
however, are supported from private funds. The private elementary and 
secondary sector employs just over 14 thousand teachers and the voca- 
tional sector 1 thousand. 


A complete discussion of utilization in the teaching profession would 
take account of the difference in responsibilities: of staff and their 
teaching loads. It is not possible, however, on the basis of published 
information to differentiate between. teachers an respect 0fatieis 
activities within the school. We have no information on the extra- 
curricular activities performed by different teachers, nor even of 
curricular activities - the subjects taught by teachers, #Atetnesuni ver 
Sity level, however, there is more information on staff activities. Over 
the decade 1957-67 Deans and Heads of Departments in Canadian universities 
have had to take on responsibility for larger faculties and departments 
and their numbers have increased in absolute terms. 


3. Mobility 7) 


The previous section described the large outflow of teachers from the 
teaching stock that takes place in any one year. Some of the outgoing 
teachers are moving to teaching positions either outside the province 
or within the province. In 1967-68 about 3% of the teaching stock in 
each province moved out to teach in another province. There seems to 
be a distinct pattern to this inter-provincial mobility. The net flow 
of teachers into provinces, (in-migration minus out-migration) has 
generally been into Ontario, Alberta and British Columbia at the expense 
of the Maritimes, Manitoba and Saskatchewan. One result is that a 


(1) Under thts definition we inelude all Canadian Untversities in the 
"oublte sector", 


(2) Thts section reltes largely on the unpublished doctoral research 
of Mr. J.D. Mutr of the University of Alberta which was based on 
D.B.S. sources, -(Cat.. No. 61-202). 


te: 


large proportion of the teachers in any particular province hold 
certification from another province, (Figure 5.14). Thus one-third of 
teachers in Alberta, for example, received their original certification 
from another province. 


FIGURE 5.14 


TEACHERS IN CANADA, 1967/68 
By Provance, Holding Original Certification From Another Province 


Newfoundland 


Prince Edward 
Island 
Nova Scotia 


New Brunswick 


Ontario 
Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Source: Salaries and Qualifications of Teachers in Elementary 
and Secondary Schools, 1967/68. D.B.S. Cat. No. - 81-202. 


As far as mobility within provinces is concerned, some evidence 
suggests that those teachers who move within provinces generally move 


from rural to urban areas. 
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X. Earnings 


Information on the earnings of manpower employed in highly qualified 
occupations other than those covered by the 1967 Survey of Scientists 
and Engineers, is very limited. For example, whereas in Chapter 4 
variables such as age, sex, experience, education and work function are 
cross-classified with earnings of scientists and engineers, this section 
is mainly restricted to earnings data taken from official taxation 
statistics which cannot be directly related to the characteristics of the 
members of the different occupations. Nonetheless some structuring of 
earnings data is possible and an attempt is made to follow the approach 
taken in the corresponding section of Chapter 4. 


Ls Earnings by Employment Status 


In most occupational groups the earnings of those who are self-employed 
are higher than those who are in the employ of others. This is true for 
scientists and engineers. It is also true for the other highly qualified 
occupations considered in this chapter. In this group, of those who 
were self-employed in 1967, physicians had the highest average income 
per annum at $27,347; engineers and architects ranked second with 
$22,111; lawyers were third with $22,014; dentists were fourth with 
$17,488 and accountants fifth at $14,517. (1) 


Over the eleven-year period 1957 to 1967 the differential between these 
groups has shifted slightly with the result that physicians appeared to 
earn relatively more than the other professionals in 1967 than they did 
in) 1957;° (Table*=5 725)5 


2. Lawyers 


Earnings data for salaried lawyers is scant. The Dominion Bureau of 
Statistics(2) reports mean salaries of law professors in 1967-68 at 
$13,189 as compared to $8,110 in 1957-58, yielding an average annual 


(1) Data was obtained from the Department of National Revenue Taxation 
Stattsttes. We define tncome to be that derived post-tax from wages 
and salartes, commisstons from employment, commissions from self- 


employment, business income and professtonal income. Investment 
tneome ts excluded. 


(2) Salaries and Qualtfications of Teachers in Untversities and Colleges - 
1967-68 and 1957-58; D.B.S. Cat. No. 81-203. 
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growth rate of 5.0%. The income of self-employed lawyers increased by 
6.4% annually between 1958 and 1967. Thus the earnings differential 


between self-employed lawyers and law professors has increased over the 
last decade. 


Since university salaries are generally lower than those paid in 
private industry and government, mean salaries of law employees in the 
latter sectcrs are probably higher than those paid law professors but 
less than the average income of self-employed law professionals. 


3. Dentists 


The average income of self-employed dentists was $18,273 in 1967. 
This represents a 6.2% increase from 1966. Between 1959 and 1967 the 
income of self-employed dentists increased by 57.5% which was higher 
than the rate for most other self-employed professionals with the 
exception of physicians, (Table 5.26). 


There is a marked variation in the average incomes of self-employed 
Gent isussbDetweensine provinces, (Table 5.27). Incomes are generally 
higher in Newfoundland, Ontario and the Western provinces, and lower in 
Quebec anda the Maritimes. These differences may be due either to 
Gitterences in the nature: of the services performed, the fee charged for 
services, or the volume of services performed. If we assume a homo- 
geneous mix of dental services between provinces, then interprovincial 
differences in dentists' incomes must be due to the two latter factors(1). 
Fees charged for service are generally based on the fee schedules of 
provincial dental associations which reflect per capita income in the 
respective province. The average volume of services performed per den- 
tist varies between provinces in a manner approximating to inter-provineial 
dentist-population ratios, A possible conclusion might be that while 
the volume of service is higher in Quebec and the Maritimes than in Ontario 
and the Western provinces, it is not high enough to compensate for the 
lower fee per service in the former provinces. Dentists in Newfoundland 
registered the highest earnings in all Canada despite the lowest provincial 
fee schedules by performing a significantly larger volume of services. 


(1) While the unequal geographical distribution of specialists will 
admittedly cause variations in the mix of dental services Letueen 
the provinces specialists perform a relatively small portion of 
the total volume of dental service and can therefore be excluded 
without affecting the analysts. 
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TABLEV5225 


AVERAGE NET INCOME (FROM ALL SOURCES) OF 


TAXABLE PROFESSIONALS, SELECTED YEARS 


Physicians and 
surgeons 


Engineers and 
architects 


Lawyers and 
notaries 


(a) 


Dentists 


Accountants 


1957 | 1959 | 1961 1963 pass | 
$ $ $ $ 


(a) Dentists income is not adjusted in precisely the same way 
as that of other professionals in this: tablesand jis :therefore 
not exactly comparable. 


Source: Taxation Statistics, Department of National Revenue. 
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TABLE 5.26 


MEAN INCOME OF SELF-EMPLOYED DENTISTS, 
1959-1967 


(a) Includes wages and salaries, commissions 
from employment, commissions from self- 
employment, business income and profes- 
sional income. 


Source: Department of National Revenue, "Taxation 
Statistics’. 
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TABLES, 27 


INDEX OF AVERAGE INCOME OF SELF-EMPLOYED DENTISTS, 1965 
By Province 


Newfoundland 

Prince Edward Island 
Nova Scotia 

New Brunswick 

Quebec 


Ontario 
Manitoba 
Saskatchewan 
Alberta 

British Columbia 


CANADA 


Source: Based on data from Department of 
National Health and Welfare, 
"Earnings of Dentists in Canada, 
1959-1965. 


As Optometrists 


In 1966, the median annual income of optometrists in Canada was 
$13,916, (Table 5.28). About 4.3% of the responding optometrists reported 
incomes in excess of $30,000. Median income ranged from a low of 
$12,249 in Newfoundland to a high of $16,999 in Saskatchewan and was 


Significantly higher in the Western provinces than in the rest of Canada, 
excluding New Brunswick. 


Only one-third of interprovincial differences in income may be explained 
by differences in work-load of practitioners between the provinces. 
The remainder must be due to differences in the fee charged per service 
or in the nature of the services performed. Since there is a marked 
homogeneity in the distribution of the work-load by type of service between 
provinces, one may conclude that the higher incomes of the optometrists in 
the Western provinces is partly due to a higher scale of fees for 
optometric services in these provinces. 
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TABLE 5.28 


NET MEDIAN rncomE ‘#) OF OPTOMETRISTS IN CANADA, 1966 
By Province 


: Median 
Province 
Income 


Newfoundland 


Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 


Canada 


.. = Not available. 


(a) Income (after taxes) from practice of 
optometry. 


Source: Report of a Fees and Economic Survey of 
Canadian Optometry, Canadian Association of 


Optometrists. 
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(5) Physicians 


Physicians' earnings reported in this study are those of doctors whose 
main source of income is in the form of fee payment for personal medical 
services. Excluded are incomes of physicians whose gross earnings are 
derived mainly either from salaried professional services or from non- 
medical sources. 


In 1966 (1) , the average gross professional earnings of 17,040 Canadian 
physicians engaged in private fee practice was $35,223, (Table 5.29). This 
represented a rise of 7.4% over 1965, and compared to an average annual 
rate of increase of 6.0% from 1957 to 1966. Average expenses increased 
more sharply in 1966 to $11,961 from $10,735 in the previous year, or by 
11.4%. . Accordingly, the average net income from professional practice 
increased at a slower rate than both gross earnings and expenses. The 
rate of increase in 1966 was 5.4% to $23,262 from the 1965 average of 
$22,064. This fell below the average rate of growth of 6.8% from 1957 
ta. 1966; 


TABLE, 5.29 


PROFESSIONAL EARNINGS AND EXPENSES OF ACTIVE FEE 
PRACTICE PHYSICIANS - CANADA, 1957, 1965 AND 1966 


Average Annual Per Cent 


Expenses Increase Over 
Number Average . as a Average Previous Year 
verage 
of Gross pees Percen- Net 
Physicians | Earnings P tage of Earnings Average Average 
Average Gross Gross 
Gross Earnings Earnings | 


$20,804 
$32,799 
$550 005 


$ 7,952 $127852 aa 
$10,735 $22,064 ; 7a 
$11,961 $23,262 


-- = Not available 


Source: "Earnings of Physicians", Department of National Health and Welfare, 1967. 


a SSS SS 


(1) The latest year for which full earnings information is available. 
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Changes in provincial fee schedules in 1966 affected physicians’ 
earnings in several provinces. New schedules were introduced in Prince 
Edward Island, New Brunswick and Alberta. Amendments or minor revisions 
of existing schedules were implemented in Ontario and British Columbia. 


"Rates of payment to physicians under doctor sponsored medical insu- 
rance plans showed few changes relative to the schedule in force. 
Payments under the Maritime Medical Care Program were increased to 90% 
of the applicable fee schedule from 85% the previous year. Fee payments 
for general practitioners' office visits were increased by an average 
of 40% by the Manitoba Medical Service in lieu of an increase in the 
pro-rating percentage. 


The introduction of the British Columbia Medical Plan in September 
1965 and the Ontario Medical Insurance Plan in July 1966 may be cited 
as important factors in increases in physicians' earnings in 1966. 


(i) Physicians' Earnings by Age Group 


During 1966, as in 1965, physicians in the age group 45 to 54 recei- 
ved both the highest average gross and net professional incomes. These 
were $41,817 and $27,738. Expenses of practice, $14,079, were also highest 
in this group. 


Among the factors to be taken into account (but not given here) in 
examining levels of earnings and expenses for physicians in different 
age groups’ are the concentration of. specialists, the state of activity 
of physicians and the extent of their initial investment. Patterns by 
age groups were virtually identical to 1965. Both earnings and expenses 
increased in proceeding to older age groups until the age range 45 to 
S54 and thereafter declined. As in 1965, the highest ratio of expenses 
to gross income occurred in the group 65 and over. This ratio gradually 
increased with advancing age groups with the exception that for the age 
range under 35 it exceeded the subsequent group. Average income from 
other sources increased consistently with advancing age groups.'!(1) 


6, Pharmacists 


Current data on the income of pharmacists are available for only 
proprietors or managers of retail pharmacies. The Canadian Pharmaceu- 
tical Association's survey of retail pharmacies disclosed that average 
(mean) salaries of these pharmacists was $12,665 in 1967, (Tabdes5'250)- 


(1) "Earnings of Physicians in Canada, 1966," Department of Nattonal 
Health and Welfare, 1968. 


186 


TABLE 5.30 


AVERAGE SALARIES OF PROPRIETORS OR MANAGERS IN RETAIL PHARMACY, 1967 


By Province 


Newfoundland $11,988 
Prince Edward Island 8,889 
Nova Scotia 12,790 
New Brunswick LOSESC 
Quebec LIGZo0 
Ontario 13,014 
Manitoba 11,008 
Saskatchewan ig ery 
Alberta TOs 726 
British Columbia 123971 
CANADA 12665 


Source: Canadian Pharmaceutical Association, 
26th Annual Survey of Retail Pharmacy 


Incomes were highest in Ontario, ($13,014); and in only two other 

provinces - British Columbia and Nova Scotia - did they exceed the national 
average. Among the other provinces, proprietors or managers of retail 
pharmacies in Newfoundland received the next highest incomes. Incomes 

were lowest in Prince Edward Island. Provincial income differentials in 
other fields of pharmacy may parallel those of proprietors or managers 

of retail pharmacies. 


There is considerably more marked variation in incomes of pharmacists 
between fields of pharmacy. In 1962, the average of salaries for phar- 
macists in manufacturing was $9,551 - almost twice that for hospital 
pharmacy practice. Earnings were next highest for pharmacists employed 
at universities. Mean incomes for pharmacists in retail pharmacy in that 
year was $6,794 - only 53.7% of the 1967 income reported above. The 
actual increase in income of retail pharmacists is probably smaller than 
what these figures suggest, since the 1962 average is for all retail 
pharmacists (i.e. including employees working for salaries) while the 1967 
income data are for proprietors or managers, a more highly-paid group. 
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TABLE 5.31 


AVERAGE INCOMES OF PHARMACISTS, 1962 
By Field of Pharmacy 


Retail 
Manufacturing 


Hospital 
Government 
University 


BOULCEeenOSS 0p, 1C1t., page 74 


(7) Nurses 


The discussion of salaries is restricted to salaries paid to nurses 
in public general hospitals which employ over 70% of all professional 
nurses in the labour force. 


Median salaries of nurses are highest in the North West Territories, 
(Table 5.32). Among the other provinces, Ontario, British Columbia and 
Quebec pay the highest salaries. Nurses in the Prairie provinces were 
next best paid, then the Maritime provinces. Nurses' salaries were lowest 
in Newfoundland. 


Besides geographic differentials, salaries in nursing vary accordingly 
to the level of education and type of position held, (Table 5.33). Level 
of education is relatively unimportant in explaining salary differentials 
in the lower nursing positions but becomes of considerable importance at 
the top of the nursing hierarchy. For example, while a full-time general 
duty nurse with her R.N. and master's degree is paid but 5% more than her 
colleague with an R.N. only, the Nursing Director with an R.N. and master's 
degree receives almost 50% more than one with an R.N. only. Moreover, 
upward mobility in the job hierarchy is probably becoming increasingly 
influenced by academic qualifications. 
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TABLE 5.32 


MEDIAN ANNUAL SALARIES OF FULL-TIME GENERAL DUTY NURSES EMPLOYED 
IN PUBLIC GENERAL HOSPITALS WITH R.N. ONLY IN CANADA, 1967 
By Province 


Geographic Region Median Salary 


Newfoundland $5,720 
Prince Edward Island 
Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 
Yukon 

North West Territories 


CANADA 


-- = Not available 


Source: Canadian Nurses' Association 


TABLE S533 


MEDIAN ANNUAL SALARIES OF FULL-TIME NURSES 
EMPLOYED IN PUBLIC GENERAL HOSPITALS, 1967 
By Type of Position and Highest Education Qualification 


Type. of Position 


Highest Education 
Qualification 


Full-Time 
General 
Duty Nurse 


Full-Time 
Head Nurse 


Full-Time 
Supervisor 


Full-Time 
Director 


Rae ony, 


$6,600 
R.N. and University 
Diploma 7,000 
R.N. and Baccalaureate 8,700 


R.N. and Master's 


Source: Canadian Nurses' Association 
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8. Teachers 


The median salary for all teachers in public elementary and secondary 
schools in 1967-68 for all provinces, excluding Quebec, was $6,524. This 
represents an increase over the median of the previous year of 17.2% - 
the highest yearly increase since comparable data was recorded. The 
median salary of secondary school teachers was $2,492 higher than that 
of elementary school teachers, a difference of 42%. Inter-provincial 
differences between salaries at both levels are high but it is very 
difficult to analyse to what extent they are due to factors other than 
teaching experience and qualifications on which salaries are based. 


Salaries vary to some extent with the type and size of community in 
which the school is located. In 1967-68 for example, secondary school 
teachers in Saskatchewan who taught in schools in communities of over 
100 thousand people received salaries 25% higher than teachers in 
communities of between 1 thousand and 10 thousand people, and 28% higher 
than teachers in one-room rural schools. This probably reflects the 
fact that schools in urban areas are able to recruit teachers with higher 
qualifications than schools in rural areas. 


The median salary for full-time university teachers, (lay teachers) 
in 1967-68 was $11,403. There was a wide range, however, between the 
different levels of staff. Deans earned a median salary of $20,979 while 
lecturers earned $7,990. Also, male university teachers earned $11,777 
which was $2,495 more than that earned by female teachers. 


The median salary of university teachers varied with the size of the 
institution but not very widely. For staff teaching at institutions with 


over 5 thousand students, the median salary was $12,018; for those 
teaching at small establishments of less than 500 students, the median 


was $11,208. 


a een a em ENRETAGEY 


(1) Salaries and Qualifications of Teachers in Elementary and 
Secondary Schools, 1967-68, D.B.S. Cat. No. 8l-202. 
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APPENDIX I 


FLOWS OF HIGHLY 


QUALIFIED MANPOWER 
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APPENDIX TABLE I.1 


GRADUATIONS FROM CANADIAN UNIVERSITIES, 
PROFESSIONAL IMMIGRATION, AND PROFESSIONAL 
EMIGRATION TO THE UNITED STATES, 1954-67 


Total Professional Professional 


: ; Emigration to 
mm O 
Graduations Immigration thease. 


(a) (b) (c) 


Sources: 


(a) Survey of Higher Education, D.B.S., Cat. No. 81-204. 


(b) "Immigration Statistics", 1954-65, Department of Citizenship and 
Immigration; 1966-67, Department of Manpower and Immigration. 


(c) Emigration data compiled from the annual statistics of the United 


States Department of Justice, Immigration and Naturalization 
Service, 


iS 


APPENDIX TABLE I.2 


FULL-TIME ENROLMENT IN UNDERGRADUATE DEGREE COURSES 
By Field of Study 


Increase 1957 
to.1967 as 3 
of 1957 Enrol- 
ments 


PaeidrorrStudy 1956-1957 1966-1967 


Pure Science 


Education 


Arts 


Nursing 


Architecture 


Optometry 


Law 


Dentistry 


Pharmacy 


Engineering 


Medicine 
Other 


Total Reported 123029 Zi2,905 


Source: Fall Enrolments in Universities and Colleges, D.B.S., Cat. 
No. 81-204, Table 1. 
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APPENDIX TABLE 1.3 


BACHELOR AND FIRST PROFESSIONAL DEGREES GRANTED 
By Field of Study 


Increase 1957 
to 1967 as % 
of 1957 Gradu- 
ations 


Field of Study 1956-1957 1966-1967 


Education 


Pure Science 


Nursing 


Arts 


Dentistry 
Optometry 


Law 


Architecture 
Engineering 


Pharmacy 


Medicine 


Other 


Total Graduations 


Source: Preliminary Statistics on Education, D.B.S. Cat. No. 81-201. 
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APPENDIX TABLE 1.4 


MASTER'S DEGREES GRANTED, 1957 AND 1967 
By Field of Study 


Increase 
Field of Study as % of 


1957 


Engineering 
Physical Science 


Biological Science 
Social Science 
Humanities 


Source: Survey of Higher Education, Part II, D.B.S. Cat. No. 81-211. 


DOCTORATE DEGREES GRANTED, 1957 AND 1967 
By Field of Study 


Increase 


EAS 16. 0F 


Engineering 


Physical Science 
Biological Science 
Social Science 
Humanities 


Source: Survey of Higher Education, Part II, D.R.S. Cat. No. 81-211. 
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APPENDIX TABLE I.5 


MASTER'S AND DOCTORATE DEGREES GRANTED, 1957 AND 1967 
By Field of Study 


Field of Study 
1957 1967 


source: Survey of Higher “Education. Part. ll. DsB.s. Cat. No. sSl-211. 


Engineering 
Physical Science 
Biological Science 
Social Science 


Humanities 
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APPENDIX 


STUDENT NURSES IN 
By Type of School 


Hospital Schools 


Year Diploma 


Diploma/Certificate 


- = not available 


Source: Canadian Nurses' Association. 
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TABLE 1.6 


CANADA, 1963-68 
And Program 


University Schools 


Baccalaureate 


Enrolment Graduation Enrolment |Graduation /jEnrolment Graduation 


1,291 171 
1,410 154 
1,595 206 
1,766 220 
1,956 
“aval 


200 


APPENDIX TABLE I.7 


STUDENTS ENROLLED FOR MASTER'S OR DOCTORATE IN SCIENCE AND ENGINEERING, 1968 
By Citizenship 


Citizenship 


North and Central 
America 


Asia 
Europe: 
Africa 
Other Foreion 
Countries 
Total Non-Canadian 4,928 
Total Canadian 6,245 


| Total etalk 


Source: Projections of Manpower Resources and 
Research Funds 1968-1972. A Report of 
the Forecasting Committee of the National 
Research Council of Canada, 1969 - 
pages 53, 54. 
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APPENDIX TABLE 1.8 


CANADIANS STUDYING AT INSTITUTIONS OF HIGHER LEARNING IN THE UNITED STATES 
By. Field of .Study 


] Percentages 
Field of Study 1957-58 1967-68 


Engineering 
Humanities 
Health Fields 


Physical and 
Natural Science 


Social Science 
Other 
Total 


Absolute Numbers eine 


Source: "Open Doors", annual publication of the Institute of 
International Education, New York, Table 1l. 
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APPENDIX TABLE 1.9 


ENGINEERS 
IMMIGRATION, EMIGRATION TO THE UNITED STATES 
AND FIRST DEGREE GRADUATIONS, 1954-67 


Emigration to 
Immigration the United 
(a) States (b) 


First Degree 
Graduations (c) 


Sources: 
(a) “Immigration Statistics", 1954-65, Department of Citizenship and 
Immigration; 1966-67, Department of Manpower and Immigration. 


(b) Emigration data compiled from the annual statistics of the United 
States Department of Justice, Immigration and Naturalization 
Service. 


(c) Survey of Higher Education, D.B.S. Cat. No. 81-204. 
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APPENDIX TABLE I.10 


SCIENTISTS AND ENGINEERS ADMITTED TO THE 
UNITED STATES AS IMMIGRANTS, 1962-1967 


Total Immi- | Canadian- 
grants from| Born as % 
Canada of Total 


Canadian- 
Born 


Engineers 


Natural Scientists 


Social Scientists 


Source: National Science Foundation publications, "Scientists and 
Engineers Abroad 1962-64", and "Scientists, Engineers and 
Physicians from Abroad". Surveys of Science Resource Series. 
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APPENDIX II 


SELECTED TABLES 
FROM THE 1967 SURVEY 
OF SCIENTISTS AND 


ENGINEERS 


THE NUMBERS OF SCIENTISTS AND 


ENGINEERS GIVEN IN THE FOLLOWING 


TABLES ARE ESTIMATES OF THE TOTAL 


SURVEY POPULATION 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


20 - 24 25-29 30 - 34 


Field of Principal Employment 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering 1.e.s- 
Physical Scrence = Total 

Chemical 

Atmy,Hydrov, Litho: 

Mathematics 

Physics 

Physical Science n.exs. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Ec. cand stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Total 1) 
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TABLE II. 


EMPLOYED IN CANADA, 1967 
and by Age 


45 - 49 50 - 54 Dot = OF 60 - 64 
62 
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APPENDIX TABLE II.1 (continued) 


Average 


Field of Principal Employment 


Architecture 
Engineering — focal 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

BNSINe€ering si 62s. 
Physical scrvence.— Total 

Chemistry 

Ath .HY dro weL7 Cho: 

Mathematics 

Physics 

Physica leocience «n.é: $i. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

EG. cana jo cate 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Total 1) 


(1) Final total includes numbers less than 10 that were not quoted. 
(2) Includes 'not stated' category. 

= ‘Not reported 

Less than 10 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


United 
States 


Field of Principal Employment 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textale . 

Transportation 

Bngineeringense.5. 
Physical Science - Total 

Chemistry 

Atm., Hydro., Litho. 

Mathematics 

Physics 

Physical Science 
Life Science - Total 

Agriculture 

Biology 

BOres ery. 

Veterinary 

Life Scrence n-ess. 
Social Science - Total 

Ecssand state 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Tota1 6) 


TABLE II.2 211 


EMPLOYED IN CANADA, 1967 
and Location of Birth 


North America f 
Otho Caribbean 


Central 
America 


South 
America 


+ + + 


* 
* 
4 
* 
* 
* 
* 


Oar rok me at 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


United 
Kingdom 


Field of Principal Employment 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Givil 

Electrical, - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Survey ing 

Textile 

Transportation 

Engineering ae .s.. 
Physical science - Total 

Chemistry 

Atm, Hydro... Latha. 

Mathematics 

Physics 

Physical Science n.e.s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

BC.e ane state 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Total‘? 


ENS 
TABLE II.2° (continued) 


EMPLOYED IN CANADA, 1967 
and Location of Birth 


— 
OV 


+ & + 1 em & F I 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


Field of Principal Employment Netherlands 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Givil 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering n.e.s. 
Physical Science - Total 

Chemistry 

AU. HVYALO., @bLtnO, 

Mathematics 

Physics 

Physical Science n.e.s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

EC..~andestat.. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Tota‘) 


215 


TABLE II.2 (continued) 


EMPLOYED IN CANADA, 1967 
and Location of Birth 


216 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


Oceania 
Total 


Field of Principal Employment Australia 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Cava 

Electrical - Total 

Electronics 
Power 

Geological 

industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering ne 7s. 
Physical Science - Total 

Chemistry 

Atm Hydro... Litho: 

Mathematics 

Physics 

Physical Science n.e.s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science ne. s. 
Social Science - Total 

Ecsryand. Stat 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


re 


Final Tota 


Zag 
TABLE II.2 (continued) 


EMPLOYED IN CANADA, 1967 
and Location of Birth 


Oceania, Asia : 
Lz * * 


* * 
12 20 
12 29 
; 22 
* * 
* 

31 

: * 
17 

= * 
* 

* 

: . 
54 15 
12 98 
* 34 
21 

13 

30 

27 

- * 
17 

- * 
- * 
30 

21 

ha) * 
* = 
a. * 
3 * 
* Bi 
« 12 
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SCIENTISTS AND. ENGINEERS 
By Field of Principal Employment 


Field of Principal Employment 


Architecture 


Engineering - Total 263 
Aeronautical bed 
Ceramic x! 
Chemical * 
Cavers 94 
Electrical - Total 63 

Electronics 34 

Power 29 
Geological * 
Industrial 15 
Marine * 
Materials 
Mechanical 24 
Metallurgical . . 
Mining : 
Nuclear - 
Petroleum * 
Surveying - 
Textile = 
Transportation is 
Engineering n.e.s. 33 

Physical Science - Total 107 
Chemistry 47 
AthieyebVdroO Li tno. 29 
Mathematics LS 
Physics 16 
Physical science n.e.s. = 

Life Science - Total 49 
Agriculture skO 
Biology 24 
Forestry se 
Veterinary a 
Life Science n.e.s. eg 

Social Science - Total 33 
EG. cand stat. ZZ 
Psychology “ 
Sociology . 
Social Work * 
Social Science n.e.s. = 

Other Fields - Total 17 

Not Stated ag\ 


Final Totai 6) 


(1) Final Total includes numbers less than 10 that were not quoted. 
- Not reported 
. Less than 10 
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EMPLOYED IN CANADA, 1967 
and Location of Birth 


Field of Principal 
Employment 


Architecture 
Engineering - Total 
Aeronautical 
Ceramic 
Chemical 
Civil 
Electrical - Total 
Electronics 
Power 
Geological 
Industrial 
Marine 
Materials 
Mechanical 
Metallurgical 
Mining 
Nuclear 
Petroleum 
Surveying 
Textile 
Transportation 
ENn@ineer inven «cs. 
Physical Science - Total 
Chemistry 
Atm. 40HyY dro...) Lichos 
Mathematics 
Physics 


Physical Science. nieces. 


Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.-s. 
Social Science - Total 

BO. andmotat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Tota1(V) 


220 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


Bachelor Pass 
or lst Profes- 
sional Degree 


Professional 
Gertiftication 


Final total includes numbers less than 10 that were not quoted. 
Total includes those who did not state level of education. 


Not reported 
Less than 10 


TABU ih. 3 


EMPLOYED IN CANADA, 1967 
and Level of Education 


Bachelor Naeteee 
Honours 
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Doctorate 


Not Stated 


222 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Study for Highest Degree, Level of 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Cavit 

Electrical 

Engineering Science 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Survey ing 

Textile 

Transportation 

Engineering n.€.s. 
Physical Science - Total 

Chemistry 

Atm. , Hydro., Litho. 

Mathematics 

Physics 

Physical science n.eus. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Ec... “and"Stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Total “)) 


TABLE I1.4 225 


EMPLOYED IN CANADA, 1967 
Education, and Country of Highest Degree 


Education and Country of Highest Degree 


Professional Certification 


United Kingdom Not Stated 
* 


224 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Study for Highest Degree, Level of 


Architecture 1,420 
Engineering - Total 24,381 
Aeronautical 160 
Ceramic 1 
Chemical 2,949 
Givad 6,349 
Electrical 5,509 
Engineering Science 431 
Geological 268 
Industrial 199 
Marine = 
Materials > 
Mechanical 5e279 
Metallurgical Dey 
Mining LZ ok 
Nuclear . + 
Petroleum 172 
Surveying 92 
Textile * 
Transportation Z 
Engineering n.eé.s. 1,024 
Physical Science - Total 3,260 
Chemistry 14,550 
Atma Hydro... Litho. 796 
Mathematics 520 
Physics 504 
Physical Science n.e.s. 90 
Life Science - Total aoyOz2 
Agriculture 2,916 
Biology 304 
Forestry 872 
Veterinary 870 
Life -Sc1ence yn. €./s. - 
Social Science - Total 429 
EG, yandestat. 157 
Psychology 24 
Sociology 12 
Social Work 229 
Social Science n.e.s. 27. 
Other Fields - Total 1,395 
Not Stated 541 


Final Total‘) 36,448 


TABLE II.4 (continued) 225 


EMPLOYED IN CANADA, 1967 
Education, and Country of Highest Degree 


Education and Country of Highest Degree 


Pass or First Professional Degree 


aS 


i) 


N 


* 
0 
* 
5 
* 
* 
* 
9 
* 
* 
x 


ie) 


226 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Study for Highest Degree, Level of 


146 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical 

Engineering Science 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering n.e.s. 
Physical Science - Total 

Chemistry 

Ati, Hydro... Litho. 

Mathematics 

Physics 

Physical Science n.e.s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Ect and stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


L Final Totai)) 


+ + € €O + F € CO WN * I 
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EMPLOYED IN CANADA, 1967 
Education, and Country of Highest Degree 


228 


APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Study for Highest Degree, Level of 


Level of 


Field of Study 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical 

Engineering Science 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Survey ing 

Textile 

Transportation 

Engineering ne. $. 
Physical Science - Total 

Chemistry 

Atm; Hydro.,. Litho, 

Mathematics 

Physics 

Physica) ssczence nes. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Bc. and. Stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Tota1\)) 
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EMPLOYED IN CANADA, 1967 
Education, and Country of Highest Degree 
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SCIENTISTS AND ENGINEERS 
By Field of Study for Highest Degree, Level of 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical 

Engineering Science 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering n.e.s. 
Physical Science - Total 

Chemistry 

Atte, nydro., Litho. 

Mathematics 

Physics 

Physical Science n.e.s. 
Life Science - Total 

Agriculture 

Biology 

POrestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Eezsand Stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


| Final Tota1 1) 


TABLE II.4 (continued) 254 


EMPLOYED IN CANADA, 1967 
Education, and Country of Highest Ee 


Education and Country of Highest Degree 


* 


Doctorate Degree 


+ + FR + F FO 


o5z 


APPENDIX TABLE I1.4 (continued) 


Architecture ~ Zeoud 
Engineering - Total - CSAS 
Aeronautical - 403 
Ceramic - 144 
Chemical ~ 4,125 
Civil - 9,698 
Electrical - roam a | 
Engineering Science - (ee 
Geological - 565 
Industrial = 434 
Marine 2 7A 
Materials - 42 
Mechanical - Lead. 
Metallurgical. - 952 
Mining - 2,015 
Nuclear - Lz 
Petroleum - 478 
Surveying - 130 
Lexe Pe - 15 
Transportation - 39 
Engineering n.e.3s. ~ Deo), 
Physical Science - Total - 11,041 
Chemistry - Ajo 
Atm., Hydro., Litho. ~ RI WAS 
Mathematics ~ 1,614 
Physics - Toe 
Physical ‘Science n.¢.s. - 220 
Life Science - Total - 9,704 
Agriculture - 4,467 
Biology - 2,494 
Forestry . ls 1572 
Veterinary - nee se 
Life Science nes. - 10 
Social Science - Total - SeOuL 
EC and otec. - LrZo 
Psychology - 73 
Sociology - Vig 
Social Work - T5292 
SOCial TSclence nee. s. - PAS We 
Other Fields - Total - 2 509 
Not Stated 234 2,610 
(1) 
Finals lot 
al 234 697,226 


(1) Final Total includes numbers less than 10 that were not quoted. 
- Not reported 


s Less than 10 


APPEND IX 


SCIENTISTS AND ENGINEERS 
By Sector of Employment and 


234 


Engineering 


Sector of Employment Architecture 


Primary Industry - Total 

Farm Agricultural, Vet. Service 

Forest Service or Operation 

Fisheries or Fishing Operation 

Mine, Quarry, 0il Well 
Manufacturing - Total 

Food and Bev. 

Tobacco 

Rubber 

Leather 

Tex UL les 

Knitting Mills 

Clothing 

Wood 

Furniture and Fixture 

Paper 

Printing and Publishing 

Primary Metal 

Metal Fabrication 

Machinery 

Transport Equipment 

Electrical 

Non-Metallic Mineral 

Petroleum and Coal 

Chemical 

Miscellaneous Manufacturing 
Construction Firm 
Transportation Org. or Service 
Communications Organization 
Utility 
Trade Qut let 
Financial Institution 
Health or Welfare Organization 
Professional Service 
Other Organization or Service 
Education - Total 

Elementary, Secondary School 

Vocational School 

Institute of Technology 

University, College 

Other Educational Organization 
Government - Total 

Provincial 

Armed Forces 

Federal Department or Agency 

Local Department or Agency 

Foreign Government 


Final Total) 


N 


TABLE. IIS 


EMPLOYED IN CANADA, 1967 
Field of Principal Employment 
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%* % + FW + F F F + I 
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Sector of Employment 


Primary Industry - Total 

Farm Agricultural, Vet. Service 

Forest Service or Operation 

Fisheries or Fishing Operation 

Mine, Quarry, 0il Well 
Manufacturing - Total 

Food and Bev. 

Tobacco 

Rubber 

Leather 

Textaies 

Knitting Mills 

Clothing 

Wood 

Furniture and Fixture 

Paper 

Printing and Publishing 

Primary Metal 

Metal Fabrication 

Machinery 

Transport Equipment 

Electrical 

Non-Metallic Mineral 

Petroleum and Coal © 

Chemical 

Miscellaneous Manufacturing 
Construction Firm 
Transportation Org. or Service 
Communications Organization 
Utility. 
Trade Outlet 
Financial Institution 
Health or Welfare Organization 
Professional Service 
Other Organization or Service 
Education - Total 

Elementary, Secondary School 

Vocational School 

Institute of Technology 

University, College 

Other Educational Organization 
Government - Total 

Provincial 

Armed Forces 

Federal Department or Agency 

Local Department or Agency 

Foreign Government 


Final Totals) 


APPENDIX 


SCIENTISTS AND ENGINEERS 
By Sector of Employment and 


Electrical 


Total Electronics 
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EMPLOYED IN CANADA, 1967 


Field of Principal Emloyment 


28 


273 
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Sector of Employment 


Primary Industry - Total 

Farm Agricultural, Vet. Service 

Forest Service or Operation 

Fisheries or Fishing Operation 

Mine, Quarry, Oil Well 
Manufacturing - Total 

Food and Bev. 

Tobacco 

Rubber 

Leather 

Textiles 

Knitting Mills 

Clothing 

Wood 

Furniture and’ Fixture 

Paper 

Printing and Publishing 

Primary Metal 

Metal Fabrication 

Machinery 

Transport Equipment 

Electrical 

Non-Metallic Mineral 

Petroleum and Coal 

Chemical 

Miscellaneous Manufacturing 
Construction Firm 
Transportation Org. or Service 
Communications Organization 
Utility 
Iraae Outlet 
Financial Institution 
Health or Welfare Organization 
Professional Service 
Other Organization or Service 
Education - Total 

Elementary, Secondary School 

Vocational School 

Institute of Technology 

University, College 

Other Educational Organization 
Government - Total 

Provincial 

Armed Forces 

Federal Department or Agency 

Local Department or Agency 

Foreign Government 


Final Total “)) 


APPENDIX 


SCIENTISTS AND ENGINEERS 
By Sector of Employment and 


Materials Mechanical 
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EMPLOYED IN CANADA, 1967 
Field of Principal Employment 


- 360 
* 


240 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Sector of Employment and 


Sector of Employment 


Primary Industry - Total 
Farm Agricultural, Vet. cervice 
Forest Service or Operation 
Fisheries or Fishing Operation 
Mine-Quarry, Oil Well 

Manufacturing - Total 16 155 

Food and Bev. > - 

Tobacco - 

Rubber - 

Leather - 

Textites - 110 

Knitting Mills - - 

Clothing ~ - 

Wood - ~ 

Furniture and Fixture - 

Paper . * 

Printing and Publishing - - 

Primary Metal = - 

Metal Fabrication - x 

Machinery - =A 

Transport Equipment ~ = 

Electrical - = 

Non-Metallic Mineral ~ - 

Petroleum and Coal = 

Chemical “ 35 

Miscellaneous Manufacturing z 


Construction Firm = ~ 

Transportation Org. or Service : = 

Communications Organization - = 

Utility i = 

Trade Outlet - Ys 

Financial Institution : = 

Health or Welfare Organization - = 

Professional Service * 141 

Other Organization or Service - a 

Education - Total rey by 
Elementary, Secondary School * * 
Vocational School zs = 
Institute of Technology - = 
University, College 13 = 
Other Educational Organization - - 

Government - Total 124 * 
Provincial 24 ss 
Armed Forces 10 
Federal Department or Agency 64 
Local Department or Agency 23 - 
Foreign Government = 
(1) 

Finals 

Ne otal ie 340 162 


TABLE II.5 (continued) 


EMPLOYED IN CANADA, 1967 
Field of Principal Employment 


Engineerin 
Transport g § 
n,¢. 5. 


241 


Physical Science Chemistry 
Total 


242 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Sector of Employment and 


Atm., Hydro., 


Sector of Employment Peaten Mathematics 
Primary Industry - Total 742 10 
ParmvAgricultural Vet service ¢ bt 
Forest Service or Operation s < 
Fisheries or Fishing Operation . Z 
Mine, Quarry, 0il Well 734 2 
Manufacturing - Total 176 247 
Food and Bev. e : 
Tobacco = = 
Rubber - y 
Leather = = 
Textiles = : 
Knitting Mills - = 
Clothing - : 
Wood - = 
Furniture and Fixture - - 
Paper * 10 
Printing and Publishing ~ = 
Primary Metal * 19 
Metal Fabrication z 14 
Machinery “a 105 
Transport Equipment . x 
Electrical - Zt 
Non-Metallic Mineral be! - 
Petroleum and Coal 147 38 
Chemical iy ‘ 
Miscellaneous Manufacturing * Ee 
Construction Firm * x 
Transportation Org. or Service 16 ‘ 
Communications Organization ia = 
Utility 25 < 
Trade Outlet * it 
Financial Institution * 193 
Health or Welfare Organization * i 
Professional Service meZ209 44 
Other Organization or Service * = 
Education - Total 411 415 
Elementary, Secondary School 48 70 
Vocational School - 18 
Institute of Technology : bg 
University, College S50 S21 
Other Educational Organization ? - 
Government - Total 808 101 
Provincial 163 11 
Armed Forces 26 34 
Federal Department or Agency 613 55 
Local Department or Agency : i 


Foreign Government - - 


1) 
Final Total 2,414 13056 


243 


TABLE II.5 (continued) 


EMPLOYED IN CANADA, 1967 
Field of Principal Employment 


Physics Physical Science Life Science Rericuieare 
Lsea.S Total 


244 


Sector of Employment 


APPENDIX 


SCIENTISTS AND ENGINEERS 
By Sector of Employment and 


Primary Industry - Total 

Farm Agricultural,) Vet. Service 

Forest Service or Operation 

Fisheries or Fishing Operation 

Mine, Quarry, Oil Well 
Manufacturing - Total 

Food and Bev. 

Tobacco 

Rubber 

Leather 

Textiles 

Knitting Mills 

Clothing 

Wood 

Furniture and Fixture 

Paper 

Printing and Publishing 

Primary Metal 

Metal Fabrication 

Machinery 

Transport Equipment 

Electrical 

Non-Metallic Mineral 

Petroleum and Coal 

Chemical 

Miscellaneous Manufacturing 
Construction Firm 
Transportation Org. or Service 
Communications Organization 
Uvilacy 
Trade Outlet 
Financial Institution 
Health or Welfare Organization 
Professional Service 
Other Organization or Service 
Education - Total 

Elementary, Secondary School 

Vocational School 

Institute of Technology 

University, College 

Other Educational Organization 
Government - Total 

Provincial 

Armed Forces 

Federal Department or Agency 

Local Department or Agency 

Foreign Government 


Final Tota‘) 


Biology Forestry 
76 i oss 
44 * 
Ly 502 
15 x 

159 508 

82 = 

: 101 

= * 

= 388 

- * 

* - 

‘ : 

- * 

* * 

* - 

* a 
58 
* 

* — 

* * 

= * 

* * 

ig 15 

* = 

he A 

14 49 

* * 

661 105 

48 59 

* * 

0 * * 

590 35 

10 - 

877 810 

217 590 

17 - 

639 210 

* * 
1,900 
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Field of Principal Employment 


689 LOS 177i 
688 - 86 81 
. - 13 13 
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SCIENTISTS AND ENGINEERS 
By Sector of Employment and 


Sector of Employment Psychology Sociology 


Primary Industry - Total 
Farm Agricultural, Vet. Service 
Forest Service or Operation 
Fisheries or Fishing Operation 
Mine, Quarry, 0il Well 
Manufacturing - Total 

Food and Bev. 

Tobacco 

Rubber 

Leather 

Textiles 

Knitting Mills 

Clothing 

Wood 

Furniture and Fixture 

Paper 

Printing and Publishing 

Primary Metal 

Metal Fabrication 

Machinery 

Transport Equipment 

Electrical 

Non-Metallic Mineral 

Petroleum and Coal 

Chemical 

Miscellaneous Manufacturing 
Construction Firm 
Transportation Org. or Service 
Communications Organization 
Utility 
Trade Outlet 
Financial Institution 
Health or Welfare Organization 
Professional Service 
Other Organization or Service 
Education - Total 

Elementary, Secondary School 

Vocational School 

Institute of Technology 

University, College 

Other Educational Organization 
Government - Total 
Provincial 
Armed Forces 
Federal Department or Agency 
Local Department or Agency 
Foreign Government 


Final Tota 1) 


— 


e 


te 


e*r~1 © & FH + HF FF FEO HF HF FHF HF HF F HF HF FF I 


He 
mB Ww 
NO wo 


(1) Final total includes those who did not state their sector of employment. 
(2) Number reporting includes those who did not state their field of princi- 


pal employment. _ yy reported * Less than 10 
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EMPLOYED IN CANADA, 1967 
Field of Principal Employment 


APPENDIX 


SCIENTISTS AND ENGINEERS 
By Sector of Employment 


Professional Bachelor Pass or 
Certification | ist Prot. vegree 
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Sector of Employment 


Primary Industry - Total 

Farm Agricultural, Vet. Service 

Forest Service or Operation 

Fisheries or Fishing Operation 

Mine, Quarry, Oil Well 
Manufacturing - Total 

Food and Bev. 

Tobacco 

Rubber 

Leather 

TEXTES 

Knitting Mills 

Clothing 

Wood 

Furniture and Fixture 

Paper 

Printing and Publishing 

Primary Metal 

Metal Fabrication 

Machinery 

Transport Equipment 

Electrical 

Non-Metallic Mineral 

Petroleum and Coal 

Chemical 

Miscellaneous Manufacturing 
Construction Firm 
Transportation Org. or Service 
Communications Organization 
Utality. 
Trade Outlet 
Financial Institution 
Health or Welfare Organization 
Professional Service 
Other Organization or Service 
Education - Total 

Elementary, Secondary School 

Vocational School 

Institute of Technology 

University, College 

Other Educational Organization 
Government - Total 

Provincial 

Armed Forces 

Federal Department or Agency 

Local Department or Agency 

Foreign Government 


(1) 


Final Total 


(1) Final total includes those who did not state their sector of employment 
(2) Number reporting includes those who did not state level of education. 


- Not reported * Less than 10 


TABLE, 11.6 


EMPLOYED IN CANADA, 1967 
and Level of Education 


Bachelor Honours 


Masters 


ig Seg Ue 


Doctorate 


Final Total 


(2) 


69,224 


250 APPEND IX 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


Field of Principal Employment serie secre Supervision 
Architecture 605 94 
Engineering - Total 97,899 4,785 
Aeronautical 93 20 
Ceramic 36 > 
Chemical 309 ITI 
Civil 15457 895 
Electrical - Total Lois 743 
Electronics 952 300 
Power 863 443 
Geological 84 66 
Industrial 225 773 
Marine 86 eS 
Materials 179 A 
Mechanical 487 259 
Metallurgical 257 L58 
Mining 417 209 
Nuclear is ZL 
Petroleum 440 262 
Surveying 104 61 
Texture Oo 14 
Transportation 194 113 
ENoineeringaic.s- 1,808 792 
Physical Science - Total L703 610 
Chemistry 911 324 
Atm, Hydro. , Litho. 346 206 
Mathematics 241 39 
Physics 205 4] 
Physicalvsocience:n:. 6.S;. = - 
Life Science - Total L729 554 
Agriculture -+ 550 138 
Biology 194 67 
Forestry 929 224 
Veterinary 96 P21 
Life Science n.e.s. 10 * 
Social Science - Total 2007 427 
Ec. ganda Stat’. 1yS14 166 
Psychology 104 20 
Sociology Do is 
Social Work 334 236 
Social Science n.e.s. 10 - 
Other Fields - Total 1,274 249 
Not Stated 911 S11 

(1) 


Final Total 18,184 735030 


TABLE I1.7 


EMPLOYED IN CANADA, 1967 
and Work Function 


Management, 


Supervision of Research 
R & D 


Zo1 


Development, 
Product or 
Technical 


Teaching, 
Extension 
Work 


ae APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


Counselling 
Practice; 
Case Work 


Glinitcal 
Practice 


Field of Principal Employment 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Givi 

Electrical = Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering M176 3s. 
Physical Science - Total 

Chemistry 

Att. Hydro., (Litho, 

Mathematics 

Physics 

Physical Scvence 1. ce.s. 
Life Science - Total 

Agriculture 

Biology 

FOrestry: 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

BC. and istat’. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Tota‘) 
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EMPLOYED IN CANADA, 1967 
and Work Function 


Industrial or _ Construction, 
Management Installation, 
Consulting Erection 


Field 
Exploration 


254 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


Production, Testing, 
Field of Principal Employment Operation, Inspection, 
Maintenance Quality Control 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Ciyvel 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering n.e.s. 
Physical Science - Total 

Chemistry 

Atm., Hydro.,, Litho. 

Mathematics 

Physics 

Physical’Science nie. s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Be.land State 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Totals) 


TABLE II.7 (continued) 


EMPLOYED IN CANADA, 1967 
and Work Function 


Computer Serv. Statistical 
Statistical Analysis, 
Processing Forecasting 


255 


Personnel 
Training & 
Deve lopment 


* 
* 
9 
5 
* 
* 
* 
* 


+ + * * CO] 


Extension 
Work in 
Agriculture 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment 


Sales, Service, 
Marketing, 
Purchasing 


Field of Principal Employment Publicity 


Architecture 


Engineering - Total 1, o79 
Aeronautical 20 
Ceramic : 
Chemical 115 
Civad 151 
Eléctrical = Total 475 

Electronics 241 

Power 234 
Geological : 
Industrial Ti2Z 
Marine x 
Materials 42 
Mechanical 395 
Metallurgical oF 
Mining 45 
Nuclear : 
Petroleum 120 
Surveying . 
Textile = 
Transportation * 
Engineering n.é.s. so) 

Physical Science - Total Sit 
Chemistry mya | 
Atm, Hydro. Litho 13 
Mathematics 18 
Physics pass 
Physical Science n.e.s. % 

Life Science - Total 177 
Agriculture 128 
Biology 20 
Forestry 27 
Veterinary t 
Life Science n.e.s. - 

Social Science - Total 500 
Ec, and Stat. 493 
Psychology - 
Sociology * 
Social Work = 
Social Science n.e.s. i 

Other Fields - Total 78 

Not Stated 248 

Final Total‘) 


(1) Final total includes numbers less than 10 that were not quoted. 
- Not reported 


' Less than 10 


TABLE II.7 (continued) 


EMPLOYED IN CANADA, 1967 
and Work Function 


Loy: 


Report, Techni- 
cal Writing, 
Editing 


Not Stated 


Final Total 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment and 


Architecture Engineering 
Total 


Field of Principal Employment 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Gavan 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Enganeering 1..€...S: 
Physical Science - Total 

Chemistry 

Atmeg iiydro..,. batho. 

Mathematics 

Physics 

Physical Science n.e.s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life tocience sn. ¢. Ss. 
Social Science - Total 

EBc.zand Stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Tota‘) 
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EMPLOYED IN CANADA, 1967 
Field of Study for Highest Degree 


Field of Study for Highest Degree 
j Aeronmetest | ceramte | chenent 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment and 


Field of Principal Employment 3 , 
Electrical Engineering 
Science 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering @.e.s. 
Physical Science - Total 

Chemistry 

At. Hvdro.4.4ba tho. 

Mathematics 

Physics 

Physical Science n.e.s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Ec} ®and ota. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields 
Not Stated 


Final Total‘) 
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EMPLOYED IN CANADA, 1967 
Field of Study for Highest Degree 


Field of Study for Highest Degree 


Field of Principal Employment 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civait 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering. n.e.S: 
Physical Science - Total 

Chemistry 

Atm), Hydroy, Litho. 

Mathematics , 

Physics 

Physical Science n.e.s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Ec. and Stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Totai)) 
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APPENDIX 
SCIENTISTS. AND ENGINEERS 


By Field of Principal Employment and 


* x 


TABLE II.8 (continued) 263 


EMPLOYED IN CANADA, 1967 
Field of Study for Highest Degree 


Field of Study for Highest Degree 


nee at * 


264 APPENDIX 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment and 


Field of Principal Employment 


Textile Transportation 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering n.e.s. 
Physical Science - Total 

Chemistry 

Atm. Hydro., Urtho. 

Mathematics 

Physics 

Physical Sczence 167s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Ec. and 4Stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Totai ‘)) 


TABLE II.8 (continued) 265 


EMPLOYED IN CANADA, 1967 
Field of Study for Highest Degree 


Field of Study for Highest Degree 


Engineering Physical Science _ Chemistry 
hres. Total 


* * 


15905 
15 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment and 


Field of Principal Employment 
Mathematics Physics 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

ENGINGeETING nae. Ss. 
Physical Science - Total 

Chemistry 

AtmaycHydro:, Litho. 

Mathematics 

Physics 

Physical Science m7 ¢.s. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

Eco vend stac. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Totals 
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EMPLOYED IN CANADA, 1967 
Field of Study for Highest Degree 


Field of Study for Highest Degree 
Physical Science Life Science : : 


24 | - 


SCIENTISTS AND ENGINEERS 
By Field of Principal Employment and 


- of Principal Employment 


Forestry _ Veterinary 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Covael 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering n.e.s. 
Physical Science - Total 

Chemistry 

Atm., Hydro., Litho. 

Mathematics 

Physics 

PHY Si Cale Sci1ence nine. s- 
Life Science - Total 

Agriculture 

Biology 

Forestry, 

Veterinary 

Life Science n.e.s. 
Social Science - Total 

bee Ana@csrat, 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


ees Total +) 


a 
* + * COCO + * * * I 
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EMPLOYED IN CANADA, 1967 
Field of Study for Highest Degree 


Field of Study for Highest Degree 
Life Science Social Science 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment and 


Field of Principal Employment 
‘Sociology . Social Work 


Architecture 
Engineering - Total 

Aeronautical 

Ceramic 

Chemical 

Civil 

Electrical - Total 

Electronics 
Power 

Geological 

Industrial 

Marine 

Materials 

Mechanical 

Metallurgical 

Mining 

Nuclear 

Petroleum 

Surveying 

Textile 

Transportation 

Engineering n.e.s. 
Physical Science - Total 

Chemistry 

Atm. , Hydro., Litho. 

Mathematics 

Physics 

Physical Science nes. 
Life Science - Total 

Agriculture 

Biology 

Forestry 

Veterinary 

Life Science n.e.s. 
Socialsscicnce = Total 

Ec. and Stat. 

Psychology 

Sociology 

Social Work 

Social Science n.e.s. 
Other Fields - Total 
Not Stated 


Final Total‘) 


(1) Final total includes numbers less than 10 that were not quoted. 
Not reported 
> Less than 10 
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EMPLOYED IN CANADA, 1967 
Field of Study for Highest Degree 


Field of Study for Highest Degree 


Social “Science Other Fields Noteceteed Final Total 
Nee.:S Total 
* 


34 
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SCIENTISTS AND ENGINEERS 
By Location of Secondary School Graduation 


Location of Secondary School Ne eounard Prince Edward 
Graduation Island 


North America 
Canada - Total 
_Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon & N. W. T. 
Canada, Unspecified 
United States 
North America, Other 
Caribbean 
Central America 
South America 
Europe - Total 


United Kingdom 
France 


Germany (Republic of West) 

Irish Republic 

Italy 

Netherlands 

Norway 

Poland 

Sweden 

USaS o's R's 

Europe, Other 
Oceania - Total 

Australia 

Oceania, Other 
Asia - Total 

Hong Kong 

India 

Asia, Other 
Africa - Total 
Other, Unspecified 
Not Stated 


Final Total (Y) 


TABLE IT.9 279 


EMPLOYED IN CANADA, 1967 
and Province and Region of Employment 


Atlantic 
a ee 


+ + F | 


NO 


+ + © I 


* 
* 
* 
* 
* 
* 
* 
* 
8 
* 
* 


+ £ & ££ F&F & CV I 
t+ ££ FF SF F FF I 


~~ 
<o) 
Nn 
| 
— 
ie) 
| 
| 


Location of Secondary School 
Graduation 


North America 
Canada - Total 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon & N. W. T. 
Canada, Unspecified 
United States 
North America, Other 
Caribbean 
Central America 
South America 
Europe - Total 
United Kingdom 
France | 
Germany (Republic of West) 
Irish Republic 
Italy 
Netherlands 
Norway 
Poland 
Sweden 
Uo. Os 
Europe, Other 
Oceania - Total 
Australia 
Oceania, Other 
Asia - Total 
Hong Kong 
India 
Asia, Other 
Africa - Total 
Other, Unspecified 
Not Stated 


Final Totai‘)) 
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APPENDIX 
SCIENTISTS AND ENGINEERS 


By Location of Secondary School Graduation 


Ontario 


TABLE II.9 (continued) 275 


EMPLOYED IN CANADA, 1967 
and Province and Region of Employment 


Prairie British 
_ {aes 


APPENDIX TABLE II.9 (continued) 


Location of Secondary School 
Graduation 


North America 
Canada - Total 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon) Ge Ne Wel. 
Canada, Unspecified 
United States 
North America, Other 
Caribbean 
Central America 
South America 
Europe - Total 
United Kingdom 
France 
Germany (Republic of West) 
Irish Republic 
Italy 
Netherlands 
Norway 
Poland 
Sweden 
Leo sasoe Oe 
Europe, Other 
Oceania - Total 
Australia 
Oceania, Other 
Asia - Total 
Hong Kong 
India 
Asia, Other 
Africa - Total 
Other, Unspecified 
Not Stated 


Final Total) 


(1) 
* Less than 10 
- Not Reported 


276 


Final Total includes numbers less than 10 


Yukon and i 


that were not quoted. 
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SCIENTISTS AND ENGINEERS 
By Field of Principal Employment, 


Working For an Employer 


Field of Principal Employment 


Architecture $10,800 $10,859 
Engineering - Total 11,248 12,148 
Aeronautical 10,980 Lie 7a 
Ceramic 10,000 12,342 
Chemical 10,900 11,978 
Civil 10,600 LisiZ 
Electrical - Total AT, 400 11,981 
Electronics 10,800 £462 
Power 12,000 Le Sre 
Geological 1280 ee 12,020 
Industrial © 12,000 12.,882 
Marine 10,500 10 ,996 
Materials 11,000 Ligto4 
Mechanical 10,800 115450 
Metallurgical 125300 13,685 
Mining 12,000 AES Fry ot 
Nuclear 10,650 11,490 
Petroleum PZ 00 13,204 
Surveying 9,579 LOG3o 4 
Textile 9,800 11,638 
Transportation 12,100 12 ,860 
Engineering n.e.s. 11,400 12,140 
Physical Science - Total DT000 11,991 
Chemistry 11,000 Lie5O 
Atms, Hydro, Litho. 4 -b13100 41,895 
Mathematics 10.500 12,430 
Physics 11,800 12,285 
Physical Science n.e.s. - - 
Life Science - Total 10,000 TOS La 
Agriculture 9,450 9,837 
Biology 10,500 11,048 
Forestry 10,000 L499 
Veterinary 10, 700 10,600 
Life Science n.e.s. 10,104 10,212 
Social Science - Total 10,800 | aes 9 
EGvaand otac. 12,000 13,633 
Psychology 10,400 105957 
Sociology 11,600 1.545 
Social Work S$, 097 8,639 
Social Science n.e.s. 11,000 LZ 229 
Other Fields - Total 9,700 10,454 
Not Stated 10,500 11,665 


Final Total’ 10,950 LL J765 


(1) Final total includes numbers less than 10 that were not quoted. 
- Not reported 
* Less than 10 


TABLE 11.10 
EMPLOYED IN CANADA, 


Labour Force Status and Median and Mean Earnings 


All Employed 


$17s817 


$15,000 
15,000 
* 


* 


14,000 
18,000 
16,000 
20,000 
13,200 
12,000 
16,800 
18,000 
12,000 
12,000 

8,400 
30,000 


20,000 
10,000 
a 


12,000 
14,500 
14,400 
11,000 
18,000 

* 


16,000 


10,000 
10,000 
10,000 
13,000 
12 ,000 

* 


13,000 
13,900 
* 


Self-Employed 


Zoned 


be ete: 
* 


* 


14,686 
19,447 
16 ,642 
18,063 
14,425 
14,632 
19,709 
16,974 
14,014 
15,224 
10,795 


19,929 
12,664 
* 


toero7 
17,082 
16,091 
13,472 
18 ,648 

* 


16,145 


12,921 
10,512 
13,800 
14,226 
Og 

ae 


14,625 
14,790 
a 


$14,219 


12,472 
11,743 
12,345 
12147 
12,139 
117 
11,682 
12,617 
12,328 
13,105 
11,282 
11,912 
11,836 
13,473 
14,493 
11,490 
TseCa7 
10,887 
11,744 
12,843 
12,422 
12,125 
11,898 
12,255 
12,478 
12,382 


10,925 

9,905 
11,079 
11,516 
11,945 
Pisess 
127270 
13,729 
10,985 
11,534 

8,637 
12,229 
10,626 
12,238 


12,102 
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SCIENTISTS AND ENGINEERS WORKING 
By Field of Employment, Median and Mean Earnings, 


Atlantic Region 


Field of Principal Employment 


Architecture $10,171 
Engineering - Total 10,994 
Aeronautical 1061 
Ceramic . 
Chemical 12,806 
Civil 105250 
Electrical - Total 10,904 
Electronics 10,006 
Power L1s 767 
Geological 135581 
Industrial PPS L0S 
Marine 10,204 
Materials 11,809 
Mechanical ERO 7 
Metallurgical 12,691 
Mining 12165 
Nuclear 
Petroleum EZe Ss 
Survey ing 8,340 
Textile : 
Transportation 103951 
Engineering ness. 115087 
Physical Science - Total LOyasS 
Chemistry ki O2t 
Attn, Hydro. Litho. 9,979 
Mathematics 9.6/7 
Physics 1p 95S 
Physical Science n.e.s. = 
Life Science - Total Caso 
Agriculture 95432 
Biology 9,863 
Forestry 10:,135 
Veterinary 959195 
Life Science n.e.s. e 
Social Science - Total 9,650 
Ec.Land Stat. 11,073 
Psychology 7,682 
Sociology 9,461 
Social Work 75599 
Social Science n.e.s. 2 
Other Fields - Total 95758 
Not Stated 9.91.7 


Final Total) 10,466 


TABLE [1.11 
FOR EMPLOYERS IN CANADA, 1967 


281 


by Province and Region of Employment 


: Quebec 


$11,000 $11,141 
12,520 
13,038 
14,380 
12,673 
12 
12,790 
12 512 
13,303 
11,687 
12,615 
11,691 
12,626 
11,390 
12,931 
12526 
* 


11,547 
10,227 
15,740 
14,195 
12,685 
12,641 
12,154 
10,935 
16,240 
12,890 


10,260 
9,785 
10,173 
10,444 
10,981 
ae 


13,512 
14,410 
13,164 
11,256 

8,297 
145312 

9,949 
12-015 


12.932 


$10,800 
11,300 
10,850 
10,000 
10,800 
11,000 
11,000 
10,500 
12,000 
12,000 
12,000 
11,640 
11,520 
11,400 
12,600 
12,600 
10,600 
14,100 
10,000 
9,800 
11,780 
11,500 
11,000 
11,000 
11,500 
10,000 
12,000 


10,400 

9,600 
11,000 
10,500 
10,700 
10,800 
11,700 
12,900 
10,400 
13,000 

8,900 

9,100 
10,000 
10,800 


11,000 


$11,268 
Neha a 
11,292 
11,942 
11,740 
11.25% 
11,839 
Tae 
12,549 
13,145 
13,146 
12,414 
12,265 
11,833 
14,329 
14,508 
10 380, 
13,914 
10,923 
10,632 
12,150 
RES: 
12,009 
11,939 
12-195 
11,382 
12,543 


10 ,926 
10,085 
11,643 
10,980 
10,568 
11,692 
Taro 
13,972 
10,972 
125370 
9,155 
11,369 
10,869 
12,168 


1,920 
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SCIENTISTS AND ENGINEERS WORKING 
By Field of Employment, Median and Mean Earnings, 


Field of Principal Employment 


Architecture $12,000 $11,854 
Engineering - Total 10,860 11,760 
Aeronautical 10,300 LYSZ67 
Ceramic a 
Chemical 10,000 10,540 
Civil 9,900 10,480 
Electrical - Total LEASE L354 
Electronics 10,500 Mee ayes: 
Power 11,880 Ail ep JS | 
Geological 10,600 Uy Bete4) 
Industrial P2250 1G 
Marine : 3 
Materials 10,020 10,491 
Mechanical 10,000 LO 2260 
Metallurgical 11,800 LARS ee? 
Mining 137200 13,642 
Nuclear ig i 
Petroleum 12,000 1352730 
Surveying 9500 ee 0 
Textile ” e 
Transportation 12,000 LUSSEC 
Engineering 1.c.s. 10,450 Las 
Physical Science - Total 11,000 rie 07 
Chemistry 10,000 10,918 
Atm., Hydro., Litho; 11500 127528 
Mathematics 9,500 9,779 
Physics 11,706 L130 
PiiysicaWescrencesn.6..s. = = 
Life Science - Total 9,900 IOS 8 
Agriculture 9,420 9,801 
Biology 10,500 Li=ts1 
Forestry 9,900 Loe re 
Veterinary 10,712 10,343 
Life Science n.e.s. 6,240 8,248 
Social Science - Total 9,354 10,459 
BC." anavocat: 10,700 11,918 
Psychology 8,800 9,809 
Sociology OT UU 10,241 
Social Work 8,580 8,625 
Social Science n.e.s. 11,000 LEvei4 
Other Fields - Total 9,600 10,015 
Not Stated 9,300 10,565 


Final Tota‘) 


10,368 11g150 


(1) Final total includes numbers less than 10 that were not quoted. 
(2) Number reporting includes Yukon and North West Territories. 

- Not reported 

dl Less than 10 


TABLE II.11 (continued) - 283 


FOR EMPLOYERS IN CANADA, 1967 
by Province and Region of Employment 


284 APPENDIX 


SCIENTISTS AND ENGINEERS WORKING 
By Field of Principal Employment, Level of 


Architecture - Total 
Professional, Gertzt ication 
Bachelor Pass or) ist Prot. Vegree 
Bachelor Honours 


Masters 
Doctorate 
Not Stated 

Engineering - Total 
Professional Certification 
Bachelor Pass or Ist) Pref.-Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Physical Science - Total 
Professional Certification 
Bachelor Pass om ist Prot ,7Deoree 
Bachelcr Honours 
Masters 
Doctorate 
Not Stated 

Life Science - Total 
Professional Certification 
Bachelor=Pass Ome lst Prof... Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Social Science - Total 
Professional Certification 
Bachelor Pass sor st Prof veoree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Other Fields - Total 

Field Not Stated 


Final Tota1‘)) 
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FOR EMPLOYERS IN CANADA, 1967 
Education, Age Group and Median and Mean Earnings 


Age Group 
25 - 29 50 - 34 
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SCIENTISTS AND ENGINEERS WORKING 
By Field of Principal Employment, Level of 


59° 959 


Broad Field of Principal Employ- 
ment, Level of Educaticn 


Architecture - Total $11,000 $11,690 
_ Professional Certification LLSLO0 Liy2c2s 
Bachelor Pass or ist Prot. Degree 11,000 A rey ss 

* * 


Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Engineering - Total 
Professional Certification 
Bachelor Pass or lst Prof.” Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Physical Science - Total 
Professional Certification 
Bachelor Pass, orvlst Prof. legree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Life Science - Total 
Professional Certification 
Bachelor Pass or lst Prof. Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Social Science - Total 
Professional Certification 
Bachelor Pass or lst Prof. Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Other Fields - Total 

Field Not Stated 


Final Total ‘)) 
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FOR EMPLOYERS IN CANADA, 1967 
Education, Age Group and Median and Mean Earnings 


Age Group 
40 - 44 45 - 49 
$12,876 $15,079 § $12,000 $12,792 
12,000 12,2385 L702 11,475 
12,600 13,021 12,500 13,304 
* * * * 
12,000 te WS 
, * 
12,600 15,605 
1), 3738 12,746 
12,000 13,430 
14,000 14,395 
14,200 Loylod 
15,5550 16,328 
10,000 U1 8 gb teed | 
13,000 13,809 
10,000 12 ,006 
11,760 F253 032 
12,000 bo, 134 
13,000 pS as bee 
15,000 15,461 
Lie Sur 115353 
eae Pa | wie 
10,400 LO, 933 
11,000 11,568 
LY, 700 172935 
14,000 14,376 
walle 1 eee E «. 
8,400 10,269 
12 ,060 14,370 
14,000 Les pa fe 
11,000 EAR Sy) 
Poe cU0 15,471 
12,600 | war hate: 
12,000 13,544 


12,376 [3.374 
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SCIENTISTS AND ENGINEERS WORKING 
By Field of Principal Employment, Level of 


Broad Field of Principal Employ- 
ment, Level of Education 


Architecture - Total | $125 ut $12,826 
Professional Certification * 
Bachelor Pass or lst Prof. Degree eee 125,540 
Bachelor Honours 12,000 12,485 
Masters w! be 
Doctorate 
Not Stated 

Engineering - Total 
Professional Certification 
Bachelor Pass or lst Prof. Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Physical Science - Total 
Professional Certification 
Bachelor Pass or lst Prof. Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Life Science - Total 
Professional Certification 
Bachelor Pass or lst Prof. Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Social Science - Total 
Professional Certification 
Bachelor Pass or lst Prof. Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 

Other Fields - Total 

Field Not Stated 


1@) 


Final Tota 
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FOR EMPLOYERS IN CANADA, 1967 
Education, Age Group and Median and Mean Earnings 


Age Group j 
SN hy 60 - 64 


Cr 
$12,000 $12,965 21 $12,000 $42 310 
* * * * 


12,000 13,929 11,115 12a 258 
* * * * 
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SCIENTISTS AND ENGINEERS WORKING 
By Field of Principal Employment, Level of 


ment, Level of Education 
* 


Architecture - Total 
Professional Certification 
Bachelor Pass or lst Prof. Degree 
Bachelor Honours 


Masters 
Doctorate 
Not Stated - - 
Engineering - Total $13,000 $15 ,869 
Professional Certification 11,000 L782 
Bachelor Pass or lst Prof. Degree 14,700 16,505 
Bachelor Honours 23,600 205503 
Masters 12 ,600 14,992 
Doctorate se ~ 
Not Stated 3 ic 
Physical Science - Total 13,000 13572 
Professional Certification ¥ = 
Bachelor Pass or lst Prof. Degree 12,000 133578 
* * 


Bachelor Honours 


Masters i ie 
Doctorate 15,200 14,379 
Not Stated - ~ 
Life Science - Total 11,244 12,433 
Professional Certification - = 
Bachelor Pass or lst Prof. Degree 9,993 Vh;5524 
Bachelor Honours : sy 
Masters 10,200 PEeo15 
Doctorate 14,300 155116 
Not Stated * . 
Social Science ~ Total 9,500 12,969 
Professional Certification goed pe os 


Bachelor Pass or lst Prof. Degree 
Bachelor Honours 
Masters 
Doctorate 
Not Stated 
Other Fields - Total 
Field Not Stated 


ae 


10,403 16,299 
* * 


Final Tota 


(1) Final total includes numbers less than 10 that were not quoted. 

(2) Number reporting includes those who gave insufficient information 
on age. 

- Not Reported 

. Less than 10 
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FOR EMPLOYERS IN CANADA, 1967 
Education, Age Group and Median and Mean Earnings 


$10,800 $10,859 
10,000 10,804 
10 ,800 10 ,838 
10,000 10 ,633 
12,000 11,684 
* * 


* 


11,248 


* 


12,148 


11,600 12.418 
11,000 11,931 
12,000 12,904 
11,600 12,296 
12,500 13,496 
10,000 10,827 
11,000 11,991 
10,000 14,232 
10,400 11,094 
10,320 11,363 
10,792 11,463 
12,850 13,554 
7,500 10,049 
10,000 10,714 
8,700 10,027 
9,500 9,871 
8 ,640 9,662 
10 ,320 11,643 
12,500 12%927 
10,000 10,758 
10,800 W131 
8,400 9,462 
11,000 12,586 
12,154 13 ,687 
10,000 1225 
13 ,334 13,709 
8,977 AS? 
9,700 10,454 
10,500 11,666 


105950 115765 


eve 
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SCIENTISTS AND ENGINEERS WORKING 
By Work Function, Level of Education, 


Professional Certification 


Work Function 


Number Median 


Admin., Man. 


$14,000 $15,423 
Supervision 11,440 11,104 
Man.7,oup. Or R-6"D 11,400 12 ,500 
Research 8,140 8,948 
Dev. Product or Tech. 9,860 9,920 


Teaching, Ext. Work 6,600 


* 


TB O03 


Clinical Work * 


Counselling Pract., Case Work 7,100 
12,154 
10,400 
LO 720 
Sac 70 
11,000 
9,400 


* 


7,549 
12*730 
11,196 
10,612 
8,559 
10,692 
8,937 


* 


Ind. or Man. Consulting 
Const., Installation, Erection 


Design 


Field Exploration 


PEOGs UD, (Malice. 


hestiny, Insp., Qual. Control 


Comp. Serve, Stat... Proc, 


State Anh. . HoOrecasc any 9,200 11,005 


Pers. -1r. GeV. 10 95500 S720 


Ext. Work an“Acr. 
Publicity 

Sales, Serv., Mktg. slur. 
Report, tech, Writing sed. 
Other 

Not Stated 

Final Totai ©) 
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FOR EMPLOYERS IN CANADA, 1967 
Median and Mean Earnings 


Bachelor Pass or First 
: ; Bachelor Honours 
Professional Degree 
Number 1 
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SCIENTISTS AND ENGINEERS WORKING 
By Work Function, Level of Education, 


Masters 
Admin., Man. ie ies $13,800 $15,182 
Supervision 582 1130006 LV 1356 
Man... Sup. of Rog D 352 13,000 1334/5 
Research 1,195 O3/50 103202 
Dev. Product or Tech. 285 11,000 | 10,975 
Teaching, Ext. Work 1,483 10,500 10 ,634 
Clinical Work 22 7,700 8,424 
Counselling Pract., Case Work 293 7709 7,999 
Ind. or Man. Consulting 82 12,000 12,609 
Const., Installation, Erection 31 11,000 L296 
Design 459 10,000 10,296 
Field Exploration 99 SPS rou Me) 10,345 
Prod, ,.0p. ; Marmeen. 82 10,800 11,470 
Testing, Insp... Qual,. Control 106 8,900 9,746 
Comp. Serv., Stat Proc, 70 9,500 9,947 
Stat. An., Forecasting 125 11,000 10,962 
Pers. Tr. & Dev. 71 9,000 9,784 
Ext.. Work in Agr. 82 9,420 9,344 
Publicity i 10,896 LIT /Az 
Dales ,poerV., Mktge. «Pur. 125: 11,3500 11,941 
Report,, Tech, Writing, Ed; 128 10,500 10,950 
Other 276 9,403 10,779 
Not Stated 287 11,000 11,575 
Final Total‘) | 8121 11,000 ‘| 11,729 


(1) Final total includes numbers less than 10 that were not quoted. 

(2) Number reporting includes some respondents who gave insufficient 
information on education. 

- Not reported 

> Less than 10 
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FOR EMPLOYERS IN CANADA, 1967 
Median and Mean Earnings 


Doctorate Total 
14,806 $13,700 $14 ,933 
6,433 11,000 
e935 13,500 
4,898 10,500 
Basel ee) 10,000 
6,347 9,600 
162 8,500 
789 7,800 
655 125120 
17269 9,900 
4,447 93750 
a22 9,400 
15993 10,000 
1,454 8,500 
542 9,240 
534 10,000 
Za 10,000 
547 9,000 
iz 10,300 
yaar a et 10,500 
926 10,000 
1,988 9,600 
2262 10,700 


57,960 10,950 
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APPENDIX III 


THE 1967 SURVEY 


OF SCIENTISTS AND 


ENGINEERS 
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APPENDIX III 


1967 SURVEY OF SCIENTISTS AND ENGINEERS 


The 1967 Survey was designed to collect several types of information 
for use by the Department of Manpower and Immigration and by other insti- 
tutions interested in the field of highly qualified manpower. The main 
purpose of the survey was to provide information which could be used for 
assessing the resources of highly qualified manpower in Canada, their 
deployment and utilization, their education and experience, their move- 
ment between the educational system and employment, their geographical 
and occupational mobility, and their earnings from employment. The survey 
provides data in considerable detail about an important section of highly 
qualified manpower, namely scientists and engineers. The data covers 
various aspects of the career profiles of scientists and. engineers inelu- 
ding their educational attainments and fields of study, places of birth, 
fields of employment and scientific experience. The employment profiles 
are cross-classified by. fields of specialization, industries: of employ- 
ment, work functions and salaries earned. 


The survey was a continuation and development of the series of surveys 
of scientists and engineers previously carried out by the Department of 
Labour. The earliest surveys had collected a limited amount of informa- 
tion by means of mailed questionnaires. One-third of the population of 
scientists and engineers who were on the mailing list of the Department 
was surveyed each year so that the total population was covered in a 
three-year cycle. The results of the earlier surveys referred therefore 
to a sample of scientists and engineers and did not include estimates of 
the total population. The 1967 Survey however, was designed to collect 
considerably more information, and estimates of the population of scien- 
tists and engineers were made on the basis of the results. 


A common questionnaire (1) was used for the survey, which was conducted 
at the same time for the entire survey population of scientific and 
engineering professions. This was done in order to obtain information 
comparable in concept and definition for all occupations. Further studies 
of the projected requirements for scientists and engineers and of their 
movements between fields of study and of employment would then have a 
firm basis of comparable data. The classification system used for fields 
of study and of employment closely matched that used by the National 
Science Foundation in the United States of America for surveying profes- 
Sional occupations. In this way data was provided which was comparable 


(1) Gtven at the end of Appendix III. 
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between occupations both within Canada and between Canada and the United 
States of America. The questionnaires were distributed to individual 
scientists and engineers on the basis of a mailing list maintained by the 
Department of Manpower and Immigration. The mailing list was developed 
from that used by the Department of Labour for earlier surveys and was 
drawn together from a variety of sources including professional registers, 
surveys of graduating classes of Canadian universities and names supplied 
by employers. The survey was designed with the assistance of an advisory 
committee which included representatives of the Economic Council, the 
Dominion Bureau of Statistics, the (then) Science Secretariat and several 
professional associations. 


The questionnaire was developed as a result of experience gained in the 
conduct of a survey of psychologists in collaboration with the Canadian 
Psychological Association early in 1966. It was discussed with the other 
institutions and was tested in a pilot survey in October 1966. 


The first mailing was carried out in January 1967 and questionnaires 
were sent to some 91,000 scientists and engineers. Those who did not 
respond within three weeks were sent a reminder card and questionnaires 
were sent to the initial non-respondents in two subsequent mailings. Of 
approximately 62,000 scientists and engineers who responded, slightly 
over 3,000 were resident outside Canada. A sample follow-up survey was 
then made of the non-respondents in Canada by the Manpower Division of 
the Department through the Canada Manpower Centres. The overall response 
to the survey, including the sampled respondents, unusable questionnaires 
and those which arrived too late for inclusion, was about 74% of the 
initial mailed population. An estimation procedure which was developed 
by Professor D.K. Dale(1) was then used to arrive at an estimated total 
population of scientists and engineers which took account of the charac- 
teristics of the non-respondents. Adjustments were made to take account 
of the geographical mobility of the non-respondents in order to reflect 
the actual geographical distribution of the total population of scien- 
tists and engineers. The final survey population was estimated to be 
77,000. The difference between this figure and the initial mailed popu- 
lation canbe attributed to three main factors: ~-first, the initial 
population still contained some duplications of scientists and engineers 
who belonged to more than one professional association; second, the 
estimation procedure made allowance for natural attrition and out migra- 
tion, but not for natural increase or in-migration; third, the follow-up 
survey of non-respondents on which the estimates were based was conducted 
only for scientists and engineers in Canada. Non-respondents abroad were 
not surveyed. 


(1) Chatrman of the Department of Mathematics at Carleton University, 
Ottawa. 
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In the preparation of the mailing list, the conduct of the survey and 
the processing of the results, a number of tests and checks were carried 
out to ensure accuracy. The mailing list compiled from the membership 
lists of various associations was checked to eliminate duplication as 
far as possible. Questionnaires received from respondents were processed 
through an error-edit routine to verify the logical consistency of the 
replies; they were tested to ensure that the estimation procedure was 
correctly applied. The tables produced from the survey were verified 
against the definitions and specifications of the population covered by 
each table and were discussed with representatives of the professional 
associations and other government departments. 


Although the list of names and addresses used in the survey was brought 
up to date as much as possible, the survey cannot have included all in- 
dividuals in the total universe of scientists and engineers in Canada at 
the time. The Department considers, however, that the population of 
scientists and engineers covered by the survey represented a very larce 
proportion of the Canadian total. There are few external sources which 
can be used to check the extent to which the estimated survey population 
corresponds with the universe of scientists and engineers. Some check 
on coverage can be made in the case of those protessions which are 
practised by licence under statute such as architecture ang envineeric, 
In these cases it is thought that the population of the survey corres- 
ponded very closely to the total number of professionals in Canada in 
1967. Caution should be exercised in comparing the totals with informa- 
tion obtained from other sources. For example, the total of names and 
addresses on the mailing lists which were received from all the profes- 
Sional associations and other sources was approximately 98,900. After 
checking for obvious duplications approximately 91,000 questionnaires 
were mailed. This indicates that there were many who were members of 
more than one professional association and some duplications still existed 
at the time that the survey was mailed. 


Since the data are estimates of the population of scientists and engin- 
eers rather than an actual count of all members of the population, they 
are: subject to statistical variability. Im pranciple, the Jarcer estimates 
are subject to less variance than the smaller ones. For this reason 
estimates of less than 100 should be used with caution. In some cases 
such as, for example, the distribution by age-group or salary group, the 
groups themselves are quite small and consolidation is necessary. 


Further information about the survey may be obtained from the General 
Surveys Division, Manpower Information and Analysis Branch, Department 
of Manpower and Immigration, Ottawa. Copies of tables which have been 
produced from the survey may be obtained free of charge. Additional tables 
of a special nature from the survey may be provided at cost. 
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DEPARTMENT OF MANPOWER AND IMMIGRATION 


CONFIDENTIAL 


THE INFORMATION YOU ARE ASKED TO GIVE 


PROFESSIONAL, SCIENTIFIC 


AND TECHNICAL MANPOWER SURVEY 1967 WILL NOT BE RELEASED IN ANY WAY THAT 
Please enter your FULL NAME and ADDRESS below CAN BE IDENTIFIED WITH YOU, 
FIRST NAME MIDOLE OR OTHER NAME 
MR a 2] PLEASE READ 
Be CAREFULLY ALL 
Bis INSTRUCTIONS 

BEFORE ANSWERING 

LAST OR FAMILY NAME QUESTIONS 


PLEASE PRINT 


& . ty CLEARLY 


Please give mailing or forwarding address through which you 
can always be reached if different from the above address. 


NO. ANO STREET 


ctTY OR TOWN PROVINCE c/o 
NO AND STREET 
CITY OR TOWN ZONE PROVINCE 


PERSONAL INFORMATION 


8. SEX 3, DATE OF 5, IF NOT BORN IN 
BIRTH Nfld. P.E.I. N.S. N.B. Que. Ont. Mun. Susk. CANADA, GIVE 
ey re} CE is) YEAR OF PER- 
1. (J Male Day 000 - 002 003 004 Ce 006 007 ape pn SS, 
Alta. B.C; Yukon, N.W.T. U.S.A, U.K, France Other (Specify) TO CANADA 
Month 
2. [1] Female im bt Old mm i ate at 
Year (IF BORN OUTSIDE CANADA OF CANADIAN PARENTS, CHECK HERE [_]) 
6. PROVINCE OF RESIDENCE, 1967 (or Country if not in Canada) GIF, NOT RESIDENT (cy here 


2 JANUARY 1967 
IN CANADA, GIVE 


tert PLPGr 13. NAB. Aue. ‘Onn, Man. Sask. Atta. YEAR OF DEPAR- |11 [) Cenadian 
= 001 002 = = a Ce 007 CH TURE FROM 020 [_} U.S.A, 
CANADA 100 ra U.K. 
B.C. Yukon, N.W.T. U.S.A. U.K. France Other (Specify) 111 I France 
et ad alg | 
009 010 020 10 ee a —— == (_] Other (Specify) 
(IF PROVINCE OF RESIDENCE IN 1966 WAS DIFFERENT, ENTER CODE HERE ) 


9. IF NOT CITIZEN |10. PROVINCE OF SECONDARY SCHOOL GRADUATION 11A. MARITAL 11B. DEPENDENTS 
OF COUNTRY IN (or country if not in Canada) STATUS 1. List the agextof atl 
WHICH YOU NOW dependents residing 
RESIDE, CHECK te shad = reas : = : é Single with you 
ONE: 

So 004 Married SS SS 
i. Cc) Landed 
Immigrant 2 On ee Separated, SS SS 
Cy 4 dl rance er (Specify ; 
i Widowed, 2. Circle, above, the uges 
2. [J Feaperery Divorced of those dependents 
Status attending school, 
EDUCATION 
12. HIGHEST EARNED 13. PROFESSIONAL CERTIFICATION/REGISTRATION 


UNIVERSITY DEGREE (a) Do you have Professional Certification or Registration 1, fujexes 2. (] No 


(b) If yes, please indicate: 
1, (_) Bachelor’s 


M.D., D.D.S., DVM 


OC) Masters Province Certified/Registered 
2 (or Country if not Canada) 
( Ph.p 


Field of Training (Please enter code 
D.Sc. number of Major Field — list A)* 


Professional Certification/ Wear Cenitisd/ Regiatered 
Registration Only 


* From the enclosed MAJOR FIELD and SPECIALTIES LIST. 


nn & W DN 


EDUCATION (CONT'D) 302 


BACHELOR’S AND 
14. UNIVERSITY EDUCATION — Please report both degrees FIRST PROFESSIONAL MASTER'S 
awarded, and degrees for which you are presently study- (incl. MaDe, 0.0.5: ond D.V.M.) 
ing under the appropriate categories in answering : 


mice “ ~ 1 
question 14, PARTS A TO E, FIRST DEGREE, SECOND (if any)| FIRST DEGREE, SECOND (if any) 


+ re 
A, NAME OF UNIVERSITY 
(or college etc.) 
B. PROVINCE O00 Newfoundland 


a Tot? prises Eward Veland si) SoU ae 
RSvOnles Soe 
oan ae Ge Te ans 
iriseci ten 3. |e 
ruby Alsewaid i 4g 2 ic ee 

O10 Yukon, N.W.T. 


111 France 
999 Other (Specify) 


MAJOR FIELD 
(List A)* > 


OOOO OOO O)0)0)0)0)0)0 


C; COURSE OF 
STUDY 


(Please enter code num- ee 
ber of MAJOR FIELD SPECIA } bed ENE " 
and SPECIALTY) Geist 8) 


D. DEGREE OR DIPLOMA EARNED 
(Specify title of degree or diploma e.g. B.Sc., B.Ed.) 


AY 


E, YEAR DEGREE AWARDED 
AWARDED OR 


| 


SCIENTIFIC OR PROFESSIONAL EXPERIENCE 


15, What scientific or professional experience (other than formal education) have you had prior to your employment in 1966, 


Greatest Experience 2nd Experience 3rd Experience ‘4th Experience 


PLEASE ENTER CODE NUMBER OF SPECIALTY 
(LISsh By) 


PROFESSIONAL IDENTIFICATION 


16, Please specify your Professional Identification by completing the following: 
Based on my total education and experience, I regard 
my Sern professionally as «acat)meewes ets ae ee eee > Map en nant sik ARR OEE oh oes rene So ey ee ee RR ee 


PROFESSIONAL ASSOCIATION MEMBERSHIP 


17, Please list all professional associations and technical societies of which you are a member (abbreviations accepted): 


LABOUR FORCE STATUS 
18. PRINCIPAL LABOUR FORCE STATUS DURING 1966(Check one only) 


19, LABOUR FORCE STATUS AS OF JANUARY 2, 1967 (Check one only) 


Working for Self Working for Self 
an employer employed Student an employer employed Student 
Fy es eel Ce (ah ied ae, 3. 
Housewife Retired Other (Specify) Housewife Retired Other (Specify) 
4, fo] gd oe ee eee ee ee es Ave) oat | 6. C_] 2 ee e 


* From the enclosed MAJOR FIELD and SPECIALTIES LIST, 
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_ EMPLOYMENT 


If you held any employment in either 1966 or 1967, please report it in the appropriate categories in answering questions 20 to 23E. 


PRINCIPAL refers to the job to which most time was devoted. Includes full-time jobs (i.e. jobs for which the usual work week was 35 
EMPLOYMENT hours or more). If two or more principal jobs of equal duration were held in 1966, report the more recent one. 


SECONDARY refers to additional jobs held at the same time as principal employment (or principal labour force status, if not employed). 
t EMPLOYMENT Includes part-time jobs (less than 35 hours a week) or summer vacation employment. If more than one secondary job was held, 
report job from which greatest income was derived. 
i Principal Emplo t s dary Emplo t p al Employment 
. FOR EACH RELEVANT EMPLOYMENT CATEGORY b de Weber REAR ADOG To ao at) Ponwety 1ONr 
ANSWER QUESTIONS 20 TO 22 yy ~ 24 ~ 4 
OF 001 Prince Edward Island ae oa re 
Gr Country [03 New Brunswick ian ose erry = 
t if not 
; 004 Quebec eis ta acl emer ciit ee Oo 
\ Canada) 
| Saree een | Mele SIE veel = 
006 Manitoba (Sari = eee ee aE 2 
GU? Saskatchewan th oie wk ee Pe ee = 
008 Alberta e 
O10 Yukon, N.W.T. ai seaee Oa ae Oo an 
020 U.S.A. CS = rer = = 
fiierrnes ee ers fee a | nor ee ede Ee} 
21. TYPE OF INDUSTRY 
EMPLOYER FARM AGRICULTURAL, VETERINARY SERVICE C) 
on | FOREST seRVICE OR OPERATION fas = 
es ey FISHERIES OR FISHING OPERATION hist Pe ta) aa eal = 
(Please check = ving, QUARRY, OI! WELL (ie pansies ad ete a tala dr el Oo 
business or your MANUFACTURING CONCERN (all products) 0s 
business if self- CONSTRUCTION FIRM 06 i) eee ee ee i= 
employed) TRANSPORTATION ORGANIZATION OR SERVICE 
(air, water, road, rail) ny cS ey 
| COMMUNICATIONS ORGANIZATION 
(telephone, broadcasting, post office) es oa) ianigiie Jee -) 
SPECIAL NOTE FOR UTILITY (electrical, gas, water) (incl. govt. boards) | 09 ia] 3 (=) 
FEDERAL, PROVINCI- TRADE OUTLET (wholesale or retail) 10 {8} {a} (zs) 
AL AND MUNICIPAL NSIS TEITIO 
FINANCIAL IN ITUTION 11 
EMPLOYEES. (bank, credit, insurance, real estate) C3 i) CL 
Sety government HEALTH OR WELFARE ORG. OR SERVICE 
establishments pri- (nosp., phys. office etc.) pay 
Bie ration | PROFESSIONAL SERVICE (escepthealtn, veterinay 13) o 
public administration PROFESSIONAL SERVICE (except health, veterinary)| 13 
; OTHER ORG, OR SERVICE 
$5 2d . 
fa aed a (prof. assoc., church, hotel, theatre etc.) eal cziy llc oeehaed elas CI 
gavernment. 
_ Employees of a gov BOUCATION 
Poy . ELEMENTARY, SECONDARY SCHOOL bp 
emment department, for siéhoot syetead ee jay 
_ branch, section or ae 
_ the industrial, educa-| INSTITUTE OF TECHNOLOGY 17 Cj ened 6) Seen i) 
activities specified [ otHER EDUCATIONAL ORGANIZATION 
here classify their (library, museum) Cj 
_ employer to THOSE [GOVERNMENT (Public administration only) 
activities and not to ARMED FORCES Gy] 
PROVINCIAL DEPARTMENT OR AGENCY Pe = at a eee O 
LOCAL DEPARTMENT OR AGENCY ea 2 ee ere es a 
Ts = 


22. EMPLOYER OR PRINCIPAL Name of Employer or Business | Nos Street and City (Department or Relevant Unit] Employer’s Activity 
| BUSINESS EMPLOYMENT 
Please give name, DURING 1966 


address and activity 
of your employer or 


3 EMPLOYMENT 
your business if self- < 
DURING 1966 
employed. 


| PRINCIPAL 
| EMPLOYMENT > 


SECONDARY 


AS OF 
2 JANUARY 1967 


EMPLOYMENT (CONT'D) 


ee ee UeUE EIRENE ERIE NSIEEEIR SERED 


Principal Employment Secondary Employment 
FOR EACH RELEVANT EMPLOYMENT CATEGORY during 1966 during 1966 
ANSWER QUESTION 23, PARTS A TO E Vv 
vi ee OR Check whether working for an (C] For an employer (C} For an employer 


employer ot self-employed 


EMPLOYMENT (incl. partnership) 


([) Self-employed (_]} Self-employed 


B. TITLE OF POSITION (if applicable) 


C. PLEASE ENTER CODE NUMBER 
OF EMPLOYMENT SPECIALTY (LIST B) 


D. WORK ADMINISTRATION, MANAGEMENT 
FUNCTIONS 01 (except of research) 


02 SUPERVISION (except of research) 

03 MANAGEMENT, SUPERVISION OF R & D 

04 RESEARCH 

0S DEVELOPMENT, PRODUCT OR TECHNICAL 


06 TEACHING, EXTENSION WORK 


_ 


07 CLINICAL PRACTICE 
08 COUNSELLING PRACTICE, CASE WORK 


Please RANK in 09 INDUSTRIAL OR MANAGEMENT CONSULTING 
order of time 
devoted. For 
example, indicate 
“‘1"" for the 
function at which 


you spend the 13: PRODUCTION, OPERATION, MAINTENANCE 
greatest amount 


10 CONSTRUCTION, INSTALLATION, ERECTION 


12 FIELD EXPLORATION 


of time, 2" for | ?4 TESTING, INSPECTION, QUALITY CONTROL 
the second COMPUTER SERVICE, 
greatest, etc. 18 STATISTICAL PROCESSING 


Indicate only 
those functions 16 STATISTICAL ANALYSIS, FORECASTING 
taking at least 


Y% day per week. PERSONNEL TRAINING and 
17 DEVELOPMENT 


17 


o 
- 


°o 
n 


° 
w 


o 
> 


°o 
w 


o 
an 


°o 
x 


o 
oo 


o 
© 


~ 
o 


_) 
_ 


i 
ww 


_ 
w 


~ 
> 


~ 
w 


~ 
a 
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Principal Employment 
as of 2 January 1967 


~~ 4 


(() For an employer 


(_] Self-employed 


PUBLICITY (public relations, speeches, 
19 broadcasting, journalism) 19 
E. INCOME (a) Annual income from principal (a) Income from above secondary (a) Annual rate of remuneration 
AND employment in 1966, employment from principal employment 
DURATION in 1966. as of 2 January 1967 
OF (b) No. of months employed at 
EMPLOYMENT No. of months employed. above secondary 
(Include vacation, paid employment 
Definitions sick leave) Was the above secondary 
‘‘Income’’ refers to gross income employment 
ircmiempl t. Summer vacation onl 
: MS MPLOY MER aed If employed less than 12 full-time 
(i.e. total of salary, commissions, ; 
< months, give annual rate Summer vacation only 
nuses etc.) : : 
of income. part-time 
‘Full Time’’ means a usual work Part-time during the year ES 
week of 35 hours or more. Income from all secondary 
‘*Part Time’’ means less than 35 employment 


hours a week. in 1966. 


* From the enclosed MAJOR FIELD and SPECIALTIES LIST. 


i { 1a | : 
ae on x he SO 


eh ih 
n,. ae 


BINDING SECT. DEC 11 1972 
Govern 


Publicaties 


“ \ 
: hi y o se : Ree TA Nit x i ¢) 
saa (ea Aas ase RS RSBU Ay mera DNNe GK CHEW EW s Ice RINE ite Re FS IM UF sts ¢ . 
x ied x Bah) on ne i hdey Ain Nt a , Rc aastns OR OUI at wee. if .y NUR N ; A ACUI AGE biel Y Mee ix: 
3 BY at Nye i Quahi ) Raat Purina eR eh SVE : ONE Spd KNV 
i (aR, i hy ey ‘ WA wa Usa Meat ; 
SY ‘ 
Rane WN Nal gtag it ehh \ Ssiay Ge babee ye Ayo ‘ i Nou ; 
Re eet f Maks Yet ae a aK iy ME LO ne ote ‘i ; Ate nia ee at: ey , SNe hat aS \ 
kh ns ; rN Rk ne Sk SEAN , aN lah \ Sh A ay aten it Wied j URRY A cL : } 
eee cas _ A SECU ‘i UCR ES Se Nan Uae untae SUE AS Ohh CRASS aR 
Yin i TO ; ie i ye it ice Re APU WASHES A CER me MT Me Me Ranke well AMEN Rr Hal dette bat 4) ean te We ts ; , 
Nn ai i 5 ah ee Y my Se a Hae Wh i Une mt MWe rey bares meh: PAP ASLAN EA aad a RSL AG Evan ¢ Ra SAO nG Sei is Dei ‘ by 
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